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 NEWALL'S PATENT LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves conclusively that a Conductor made 
of , of adequate size, is the best of all appliances for the protection of every description of Building from the 
- destructive effects of Lightning. 


NEWALL & CO.’8 PATENT COPPER-ROPE LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shippi ing in all pes: of the world with unvarying success, is the 


most reliable, most effective, and cheapest conductor offered to the ge 
It is simple in its application, no gear being required ; and it costs only ONE SHILLING per foot for the standard 


size, which is safe in any storm. 
SOLE PATENTEES OF UNTWISTED WIRE ROPE. 


Manufacturers of Iron and Steel Ropes for Colliery = Railway Purposes. Rigging 
Ropes, Guide Ropes, &c 
GILT AND SILVER Corp FOR HANGING PICTURES. TRON, STEEL, AND Corvii Corp ror CLOCK AND SASH Lines, &c. 


R. S. NEWALL & Co., LONDON, 180, STRAND, WC, 
LIVERPOOL, 36, Waterloo Road; GLASGOW, 68, Anderston Quay ; MANUFACTORY, 
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$ Gateshead-on-Tyne. 
fice: "JOHNSON & PHILLIPS, 
16,Union Court,  Vicrorra Roap, 
his Baoan Sr. TELEGRAPH ENGINEERS, 


LONDON, E.C. ELECTRICIANS, AND CONTRACTORS. LONDONS:E, 
TELEGRAPH MANUFACTORY (LIMITE) 


(Sir C. Wheatstone’s Patents). 
_ Offices and Works—374, EUSTON ROAD, LONDON, “a W. 


TELEGRAPH ENGINEERS AND CONTRACTORS. 


a WHEATSTONES ABC Instruments, and Roman T fiuter for use with same. Ælectrie 

D Clocks, Magneto Electric Counters, Exploders, and Bell Pulls for Public Buildings, Mines, &c. Wheat-- !} 
sem, Stone's Automatic Instruments (duplex). Polarised and Translating Morse, and kinds of ed and 3 
Télegraph Instruments. 


PRIVATE TELEGRAPH WIRES ERECTED AND MAINTAINED. 


Manufacturers of Magneto Electric: Light and Piating Machines. 
ial LIGHTNING CONDUCTORS fixed to Public Buildings, Chimney Shatts, ee | 


= 


wo oF AS THE BOIL DISPENSED 


of combustion in this Gas 
ee is re IRELY NEW. In it an 
osion does not take place in the ordi- 
meaning of the term. A small. 
only of the charge is combustible, which 
on ignition serves to expand the remainder, 
thus avoidirg shock and effecting great 
économy. The Engine is also alone in the 
uliarity of par: men its charge at the 
Boring of the stroke, leaving the whole 
he stroke for effective expansion of the 
gases, instead of merely a fraction, as in 
obsolete constructions. 


This ine has a SMALLER NUM- 
RER of MOVING PARTS than any 
other Gas Engine ; or, indeed, than many 
Steam Engines. Ît is almost as silent as 


— oot Se, 


à Steam “Eugine, works with the same 
smoothness and regularity of speed, and 
has the imimiense additional advantages of — 
À always being ready to start at full power 
on the gas being lit, and, by dis- | = 
.pensing with the boiler, of avoiding the | £ (Hat 
danger of explosion, increased rates for 
insürance, expensive attendance, and all — =: 
the antioyance which the use of a boiler 


E= 


entails. | 
| * Where work is intermittent, trouble with ESS 
3a a small Steam Engine and boiler is at its 
ss maximum, but at its minimum witha Gas “Sy 
Engine. 


Ont of Three and a-Half Horse-power Engirie. 2671, 


= THE NEW “OTTO” SILENT GAS ENGINE. &§ 


PRICES, LIST OF USERS, AND BOOK OF 70 TESTIMONIALS, &c., ON APPLICATION TO 


GRO! SSLEY BROTHERS, Works—Great Marlborough Street, 


London Warehouse—116, Queen Victoria Street, E.C. : à 
Sole English an Colonial Makers. | 


THE GALVANOPHONE, ELECTRIC 


NW conséquence of the numerous letters we daily receive à from THE INSULATED. LINE WIRE is supplied for N 
if readers of Dusicn AND Worx asking for further information connecting the transmitter with the galvanophone, and the entire 
about the above apparatus, we now give the following iculars:— | apparatus being accurately adjusted, any person can instantly pro- 

THE GALVANOPHON i’; is manufact only by us. | duce the most astounding. effects by singing into the mouthpiece of 
It was invented by one of the most eminent electricians of the day, the transmitter ; for the galvanopbone sings out the song FIFTY 
and, instead of paying 450 for a patent and then charging five TIMES LOUDER, causing either the greatest consternation or 
guineas for the apparatus, we secure the invention by offering tt ata | wonder, for it may be secreted on or under a table, or-——“ horror of / 
price no other manufacturer could pement with, our large whole- |. horrors !”—in grandmother's bed, and the apparatus suddenly 


trade enablin to sell at fi worked without any previous warnin 3 

PHM GALYANOPHONE, in form a miniature vase of |  HNTERPRISING TRAD DESMEN will find it a splén* 
chaste design, is beautifully ra one fe in polished boxwood, with brass | did advertisement, for, fixed over the shop door, it can be he for 

terminals and enamelied iron à quarter of a the ‘boy is only humming a. 


THE THANSMITDER. alco of polished boxwood, is. song into 
_.sold by all electricians at one guinea. It is wonderfully sensitive to 
— and is adjusted with a brass regulating screw pate Fo ba on, ihe shortest notice ; in fact more fun can bea 


THE PBATTERY à is a powerful biéhromate, and is ready for | enjoy in a lifetime. 


Ammeédiate use, the chemical enclosed in the box. THE BOX, containing transmitter, bichromate À | 
SRE + + SOUN D MAG R —A japanned iron funnel- | battery, insulated line wire, rh magnifier, and instructions ate 

FR shaped mouthpiece fits on the Sant Rae when at work, and | be ‘forwarded upon receipt of 108. . 6d. P. 0.0 to WALT em 

a richness and “timbre” tb the song. O'REILLY, Manager. 


THE TRADE SUPPLIED. 


Scientific Toy and General Novelty Company, q 


SUN WORKS—32a, COW CROSS STREET, LONDON, E.C. 


4 


| 


see +: Our new Chromo-litho Catalogue, 60 pages of Illustrations, contains information about the Galvanophone, and 
Fe hundreds of other Chemical, Magical, Pyrotechnical, Diabolical Novelties; price 6d., post free 7 stamps. — 
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| Bandsomely clot, git Vol. ‘i, TIL, Price 10s. 6d. ‘each.’ Nearly all thie “back numbers may be had . 
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FEBRUARY 15, 1870. 


TO INVENTORS. 


esses. BREWER & JENSEN, British, Foreign, 

and Colonial Patent Agents, give prompt personal attention 

to all matters intrusted to them. Office for Patents, 33, Chancery 
Lane, W.C. Established 1844. 


Messrs. H. A. HARBOROW & H. SPAGNOLETTI, 


ELECTRIC TELEGRAPH ENGINEERS, 
CONTRACTORS AND MANUFACTURERS, 


4, Circus Street, Marylebone, W. 


Makers of Block Instruments, Single and Double Needle Instru- 
ments, Coils for same with Induced Needles. Lines constructed 
and maintained. Batteries of every description. Electric Bells, 
Indicators, Thief and Fire Alarms for private houses, banks, hotels 
warehouses, &c., &c. Lightning Conductors. All kinds of Electrical 
Mining Apparatus. H. and H, S. draw attention to their Bells, &c., 
especially adapted for mines. Models made. Experiments carried 
out.—4, Circus Street, Marylebone, London, W. 


BLOCK TELEGRAPHS AND ELECTRIC 
INTERLOCKING SIGNALS. 
TYER & COMPANY 


Respectfully invite the attention of Railway Directors, Mana 


rs 
and Engineers to their important improvements in ‘“‘ Block * 
T phs, especially to their new system (Patent 1874, in con- 
ER with Messrs. SAXBY & FARMER), inspected Pr improved 
Captain TYLER, on behalf of the Board of Trade. By the use 

of this appliance, a signalman who receives a telegraphic indication 
of @iine blocked from the signalman in advance, cannot possibly 
ve a contrary signal upon the outside semaphore to the engine- 


ver. 
“Such is the latest development of railway signalling, which is 
worthy of careful attention, constituting, as it does, a marked 


advance upon the ordinary block system.” Times. 
Office and Works—4, OLD STREET, GOSWELL RoAD, Lonpon. 


ELECTRICAL & SCIENTIFIC APPARATUS 


FOR AMATEURS AND THE TRADE. 


Microphones of every form from: 1s. 6d. New Cheap Electric 


sand Batteries. Automatic Switch Boards, Electric Bells, 
Fire and Thief Alarms. | 


Induction Coils and Frictional Machines are specialities. 
Magnets, Covered Wires, Carbons, and all Materials. Illustrated 


ogue, one stamp. KRepairs and Alterations. A t 
made to sketch. 


DALE & CRAMPTON, 


Manufacturing Electricians, 
4 LITTLE BRITAIN, LONDON, EC. 


E. G GOODWIN, 
- 42 & 43, Kirby Street, Hatton Garden. 


WOOD TURNING AND PATTERN MAKING. 


Special facilities For executing all kinds of Wood- 
work for Electricians, 


PATENTS FOR INVENTIONS. 


OBERTSON, Broman, & Co. (established 50 
rs) continue to obtain Patents for Inventions. Pamphlet, 


containing special advice, gratis or by post. 166, Fleet Street, 
London. 


DARTON’S 


AUTOMATIC ELECTRIC LAMP, 


Lecture Purposes, Exhibitions, &c. 


WITH 


REFLECTOR AND ADJUSTMENT FOR 
BOTTOM CARBON. Price 55/- 


The same fitted in Lantern, with Apparatus for 
Showing the Spectra of Metals on a Screen to a Class. 
The whole packed in Case with Boxes containing 
Metals, Platinum, Pliers, Bisulphide of Carbon, Prism, 
&c. Complete £8 8s. } 


INVENTIONS WORKED OUT. 


All kinds of Electrical Apparatus and Materials supplied 
to the Trade at lowest prices. 
Price List of Electrical Bells and Trade Terms on 
Application. | 


F. DARTON & Co. 


(Agents to the Science and Art Department), 


| 45, ST. JOHN ST, WEST SMITHFIELD. 


THE MICROPHONE. 


VERY USEFUL AND EMINENTLY SENSITIVE 
INSTRUMENT, 7s. 6d. nett cash, with 5, 10, or 20 
per cent. off, according to the value of the order. 


SOLE AGENT ; 


F. A, SASSERATH, 
BERLIN, S. W., KOEPNICKERSTR, 80/81. 


MIiCROPEHON ES, 


AS DEVISED BY PROFESSOR HUGHES, from 4s. to 21s. 


TAYLOR, 
OPTICIAN and Manufacturer of Optical and Scientific Instru- 
ments, Mechanical Toys, Model Engines, Steam Boats, Electric 
Machines, Magnets, Microsco Telescopes, Thermometers, Baro- 
meters, Spectacles IMPROVED ELECTRIC BELLS, for 
Mansions, Hotels, Warehouses, Offices, and Private Houses. 
Also the Invalid’s Bell, &c. ; Covered Wire for Ditto. Second- 
hand Instruments bought o taken in exchange. Goods forwarded 
securely ed on receipt of P.O. Order or Stamps. 


| 22, Moorgate St., Station Buildings, London, E.C. 
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“ELECTRIC LIGHT. 
SIEMENS BROTHERS, 


TELEGRAPH ENGINEERS, 


MANUFACTURERS OF 


SIEMENS’ PATENT DYNAMO-ELECTRIC MACHINES, LAMPS, CARBONS, 
and all APPARATUS necessary FOR WORKING THE ELECTRIC LIGHT FOR LIGHTING RaiLway 
Stations, Wuarves, Docks, LicHrHousEes, Suips, Factorizs, WEAVING SHEDS, YARDS, &c. 


Manufacturers of Submarine Cables, Materials for Overground Lines, Iron Telegraph Posts, Insulators, Instruments, 
Batteries, Electric Mine Exploders, and Telegraph Apparatus of all kinds. 


Contractors for laying Submarine Cables, for the erection of Land Lines, and for the establishment of Telegraphic 
communication generally. 


Offices—12, QUEEN ANNE’S GATE, WESTMINSTER. 
Works—CHARLTON PIER, WOOLWICH, KENT. 
And at BERLIN, PARIS, St. PETERSBURG, and TIFLIS. 


THE TELEGRAPHIC JOURNAL, 
10, PATHRNOSTER ROW. 


PUBLISHED ON THE lst AND 15th OF EACH MONTH. 


The scale of charges per insertion for Advertisements in this Journal is as follows:— 


4s. d. Zs. à. 

Whole page - - - . - 6 0 0} Wholecolumn - . - - - 3 0 0 
Half - - - - 6 - - - - - 1 100 
- - 1 100 - - - - O 1§0 
ighth - Oo 150 ighth ” - - - 7 6 


Terms for a series according to contract. 


Employées requiring Situations and Employers having Vacancies may Advertise 
es in Single Column without charge; 6d. per Line beyond Three, 


P.O. orders to be made payable to Havcuton anv Co. at the Chief Office. 


THE AMERICAN NICKEL COMPANY, 


41, QUEEN VICTORIA STREET, LONDON, E.C. 
x NICKEL PLATING SOLUTIONS, 


PURE NICKEL ANODES. 


Finest American Polishing Lathes, 
Material, and Chemicals. 


STEAM ENGINES AND COMPLETE OUTFITS. 


The DYNAMO-ELECTRIO MACHINE, for 
depositing Nickel, Silver, Gold, Copper, & 


Pure deposits of Nickel guaranteed, and the most practical 
instructions to purchasers of outfit. 
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“NATURE,” for DECEMBER 26th, 1878. CONTENTS. 


Tur ASSOCIATION OF LOCAL SOCIETIES. gies CLIFTON AERATED BREAD. By Prof. A. H, CHURCH. 


WARD. | ON THE COMBUSTION OF DIFFERENT KINDS OF FURL. 
Newcoms’s LUNAR RESEARCHES. | By LOWTHIAN BELL, M.P., F.R.S. 
ROSCOE AND SCHORLEMMER’S CHEMISTRY, | ' | PAPUAN HERPETOLOGY, | 
Our BOOK SHELF :— THE METEOROLOGICAL SOCIETY LECTURES. 
Gurney’s ‘‘ Manuals of Elementary Science—Crystallo- THE MOTION-OF A-LUMINOUS SOURCE AS A TEST OF THE 
graphy.” UNDULATORY THEORY OF LIGHT. By S. TOLVER 
LETTERS TO THE EDITOR : — PRESTON. 
On the Ancient Pitch of Organs—ALEXANDER J. GEOGRAPHICAL NOTES. 
ELLIS, F.R.S. NOTES... 
The Formation of Mountains—Rer. O. FISHER. ABSORPTION OF WATER BY THE LEAVES OF PLANTS. 
Magnetic Storm, May 14, 1878—W. H. PREECE. UNDERTONES, 
The Derivation of Life from the North—J. W, BARRY. THE DISRUPTIVE DISCHARGE OF ELECTRICITY. By Dr. 
Glaciation of the Italian Lakes—GEO. A, GIBSON. A. MACFARLANE ( With Illustration). 
Electric Lighting—J. HOPKINSON. SCIENTIFIC SERIALS, 
The Reproduction o the Eel—Prof, A. S. PACKARD , Jn. SOCIETIES AND ACADEMIES. 
| 29, BEDFORD STREET, STRAND. Price Sixpence. 
5 
Y ENTLEMEN desirous of having ‘ THE TELEGRAPHIC JOURNAL” forwarded to them regularly can 


have it sent by filling up this form and returning it to the Publishers, 10, PATERNOSTER Row, Lonpon, E.C. 


Please supply “ The Telegraphic Journal” for the year 187 , for which I inclose Post Office 
Order for 
‘ | Name 


Address 


Date 
Subscription : Post Free in Britain, nine shillings and fourpence ; to countries in Postal Union, ten shillings 
and fourpence. P.O, Orders to be made payable to HAUGHTON & CO., at the Chief Office. 


New York: D. VAN NosTRAND, 23, Murray Street, and 27, Warren Street. Paris: M. BREGUET, 39, Quai de 
l’Horloge; Madame VEUVE Pa BOYVEAU, Librairie Etrangère, 22, Rue de la Banque. | 
__ BERLIN: . ASHER & Co., 5, Unter den Linden. 


THE SCIOPTICON. 


An improved form of Magic Lantern, burning paraffin oil, and giving a powerful light up to an 8 or 10 feet disc, 


Tue Sciopticon was the first of these lanterns introduced, and still holds its place as the best among a host of 
imitations. 


The principle of the light is two parallel flames placed edgewise to the condenser. 
Always ready—a few seconds only required to put in operation, 

The Improved Sciopticon is the only Lantern in the market constructed 
on scientifie principles. It is arranged so that the whole of the light from the 
condensers passes through the front lenses, the focussing being done with the 
slide, thus giving a greatly increased light on the screen and much better 
definition, Price £6 6s. 

Catalogue of Sciopticons and Appliances. SS SS 
SCIOPTICON MANUAL OF INSTRUCTIONS 

AND EXPERIMENTS. 13 Stamps. 
Fourth in the Press, 


acco : 


WOODBURY LANTERN SLIDES. 


Superior to all other photographic slides, being permanent igment photographs, 

and printed in transparent colours, every gradation of shadow is brought out on 

the screen, Their warm tone also contrasts most favourably with the cold 
photographic 


THE SCENOGRAPH. 


À teryl light and portable Tourist’s F dlding Pocket Camera. By the New Dry Process, Chemicals 
are left at home, and the Sensitive Plates developed at leisure. No previous knowledge necessary. 


No. 1. For Pictures 44 x 34, with lens stand and can aie <0 e «=. 35 
| for No. 53. For Pictures, 7 x* LS SULPTE » | eee eee eee 50/- 
ve Well adapted for use of Doslooses &e., for taking photographs of PEAR or progress of works. 


Manunt of Instruction (with Photo) seven stamiys. 


SCIOPTICON COMPANY, 
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THE TELEPHONE COMPANY (LIMITED), 


86, Coleman Street, London, E.C. 
SOLE PROPRIETORS OF BELL’S AND OTHER PATENTS. 


Telephones and all necessary instruments supplied for domestic or business purposes, on sale or rental. 


Estimates can be obtained for fitting up telephonic communication in Mines, Factories, Workshops, or 
Private Dwellings ; also for lines of wire communicating between Light-houses and the shore, 
Shipping Offices and Vessels in Port. 


Noblemen’s Mansions and their Lodges, Stables or Game Keepers residences, &c., &c. 
AGENTS WANTED. A LIBERAL DISCOUNT ALLOWED TO THE TRADE. 


Proceedings will be taken against all persons selling or using any Telephones or otherwise infringing 
the Company's Patent. - 


‘ Applications for Price Lists or further information to be made to the Manager: 


ELLIOTT BROTHERS, 


449, STRAND, 
Manufactory —101 & 102, ST. MARTIN’S LANE, W.C. 


MAKERS OF ALL KINDS OF 
Electrical Test, Mathematical, Physical, and other 


SCIENTIFIC INSTRUMENTS. 


M. THEILER & SONS, 


TELEGRAPH INSTRUMENT MANUFACTURERS, 
86, CANONBURY ROAD, LONDON, N. | 


MANUFACTORY—ALWYNE LANE, N. 


Specialties:—Patent Polarized Relays for Cable and Land-line Working. 
Submarine Recorders and Keys, Improved Morses, Type, and ABC 
Instruments. Electro-Motors, Rheostats, 


THEILER’S NEW SOUNDER, Now Ready. 


INVENTIONS CARRIED Our. ESTIMATES FREE. 


PETER BROTHERHOOD, 


ENGINEER, 


56 & 53, COMPTON STREET, GOSWELL ROAD, E.C. 


SILVER MEDAL, PARIS EXHIBITION. 


PATENT 3-CYLINDER ENGINES 


AS USED BY 


FOR DRIVING 


Siemens, Gramme, and Wilde, 
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THE TELEGRAPHIC JOURNAL AND 
ELECTRICAL REVIEW. 
Vou. VIL—No. 145. 


THE ELECTRIC LIGHT IN ECLIPSE. 
Tue electric light, after an unprecedented outburst 
during the latter part of last year, has of late begun 
to wane in public interest, The inevitable reaction 
has set in, and even its former admirers are turning 
asevere eye upon it. We are told that its violet 
rays give the countenance a cadaverous hue, that it 
vitiates the air not only with ozone (which is a 
wholesome thing by the way), but with carbonic 
and nitric acids, and that white hot sparks fly from 
it with dangerous impetus. The impossibility of 
subdividing it has been drummed into our ears 
until it has become that most pernicious of all kinds 
of cant, namely, scientific cant ; and the hopeless 
cost of producing it has been harped upon in- 
cessantly. 

The fact that Mr. Edison has neither given the 
public exhibition of his light, which was promised, 
nor authorised accounts of it as yet ; and the failure 
of the Jablochkoff system at Billingsgate Market 
and Westgate-on-Sea, are, perhaps, the leading 
causes of this reaction. Some people have begun 
to think that Edison is finding out that he cannot 
perform what he undertook ; but the wiser plan is 
at least to wait until his method is fully disclosed. 
The Jablochkoff system has been fairly tried on its 
own merits at Westgate-on-Sea, at the instance of Mr. 
E. F. Davis, a landowner of that place, and pro- 
nounced a failure in point of cost as compared with 
gas. Six Jablochkoff lamps were fitted up in the 
Sea Road, 80 feet apart, each containing four candles 
which burned an hour each. The current was 
supplied by a six light Gramme machine, driven by a 
10 H.P. (nominal) portable engine, made by Messrs. 
Garrett & Co. The current was divided into two 
circuits, each of which included three lamps. One 
attendant was required for the engine and one for 
the machine and lamps. The experiments began 
on Dec. 2nd, and were kept up for 24 nights for 
four hours each night, thus giving a total of 96 
hours. On eight several occasions candles went 
out, perhaps because of the carbons being faulty ; 
and each time this took place both the others in the 
same circuit were extinguished. The working 
expenses for 24 days amounted to £40 9s. 4d., and. 
_ this sum includes fuel, water, oil, 586 candles at 8d. 
each, and the wages of the two attendants. Each 
lamp gave a light equal to 197 sperm candles, and 
therefore the illuminating power of the whole six 


credit on all other plans. 


came to 1,182 candles. To produce the same 
amount of light by Westgate gas 1074 gas jets, 
burning 5 c. ft. per hour, which at the Westgate 
rate of 6s. 6d. per 1000 c. ft. would cost in all 
£16 15s. 4d. for the 96 hours. Calculated at the 
London price of 3s. 6d. per 1000 c. ft., the total cost 
would only have been £7 18s. 9d. for gas, as against 
the £40 gs. 4d. for electricity. On this basis the 
working expenses of the six electric lights for a year 
of 4,327 lighting hours, is given by Messrs. 
Bennet and Valon, the engineers, as £1,576 os. 8d., 
or about Is. 24d. per light per hour, including the 
interest at Io per cent on the first outlay, for 
buildings, plant, &c., which is put down at £1,522. 
This estimate is exclusive of interest on working 
capital, and depreciation of buildings and cables. 
The cost of supplying Westgate with gas for the 
same time, including lighting, cleaning, and repair- 
ing would only be £825 14s. 10d. For London it 
would be very much less, only £427 13s. 3d. for 
gas, as against £1,576 os. 8d, We thus gather 
from the very valuable and expensive experiment 
of Mr. Davis, and the clear report of his engineers, 
that the Jablochkoff system is between three and 
four times more expensive than London gas 
lighting. 

Luckily, however, the fate of electric lighting 
does not rest upon the Jablochkoff system, although 
the failure of the latter will for a time throw dis- 
Jablochkoff’s system is 
known to be at least twice as expensive as other 
systems now in vogue, and far more complicated. 
If it is found wanting, other plans must be tried 
instead, before the question of gas versus electricity 
can be fairly settled as it stands. The electric light 
has a double field. It can compete with gas in the 
lighting of streets and open spaces, and it can be 
used for special purposes which gas is unsuited to. 
For the former places the relative costs will 
determine whether it will be preferred to gas or 
not ; for the latter places its introduction is assured 
irrespective of the cost of gas, for no light can vie 
with it for the purposes in view. Now as regards 
open spaces where a few large lights are used, it is 
well to bear in mind that Mr.. Schwendler finds the 
electric light from a single Serrin source to be 50 
times cheaper than gaslight, a figure which allows a 
wide margin for loss by subdivision for street 
lighting. 

The amount of contradictory assertions made 
as regards the science of the electric light serve to 
show that it is dangerous to dogmatise as yet upon 
the subject. Even the electric properties of the 
arc are not yet fully understood, _and still less are . 


_its photometric properties. -It is ever the case that 
those who lack the necessary inspiration to conquer 
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a difficulty, are the first to preach its impossibility. 
Prof. Ayrton has shown that the difficulty of sub- 
dividing the electric light is not an electrical one 
but is due to the fact that the amount of light 
produced is not directly proportional to the amount 
of heat produced. What then if a means be 
found of making the light proportional to the 
heat produced? Again, Mr. W. H. Preece has 
shewn [see page 59.] that with incandescent 
iridium, a temperature can be reached at which 
the light given out is equal to that from the voltaic 
arc itself. Iridium is very costly now, but if there 
be a demand for it, will it not soon be cheapened ? 
Dynamo-electric machines are undergoing constant 
improvement. Carbon-electrodes are recognised as 
defective and will either be speedily bettered or 
abandoned altogether. Many minds are concen- 
trated on the problem of electric lighting, and the 
prizes are great. So that it would be unwise to 
assume that the eclipse which the electric light is 
now suffering will be a lasting one. 


A TELEGRAPH TO THE CAPE. 


THE recent disaster to our arms inflicted by the 
Zulus renders it imperative that telegraphic com- 
munication should be speedily established with the 
Cape Colonies. The subject was brought to the 
notice of Sir Michael Hicks-Beach on February 12 
by a deputation, headed by Sir J. Lubbock and Sir 
H. Barkly. These gentlemen advocated the con- 
struction of an overland line from Egypt to Pretoria 
via Zanzibar, the pet scheme of the colonists, and 
requested a Government subsidy to aid in the work, 
which they estimated to cost £750,000. The Colo- 
nial Secretary replied that the Government was 
prepared, with the Colonial Parliament, to subsidise 
a company undertaking the work ; and that he be- 
lieved at present a cable more feasible than a land- 
line, though the latter might be more advantageous 
when once established. Before deciding in the 
matter he should, however, require a definite esti- 
mate of the time and money required for making a 
land-line. It is to be hoped that this will speedily 
be furnished him, and that, whether the line be 
overland or submarine, and the latter indeed seems 
to us the most feasible at this time, it will now be 
realised. 7 


BRIGHT’S ELECTRICAL FIRE INDICATOR. 


THE electrical fire alarm systems so common in 
American towns, have never been received with 
much favour in England. Whether this arises from 
mere apathy or from the conservatism, for which 


to which a warning is to be 


Local Government Boards are notorious, it is 


difficult to say, but the fact remains that although 
many attempts have been made, but very little, if 
any, progress has resulted towards introducing any 
system of electrical or other fire alarms. It is not 
that. such systems have not been shown to be 
practicable, for many have been exhibited and 
partially worked with success, but unfortunately, we 
believe, in no case, where the apparatus has been 
fitted, has an opportunity arisen for practically 
demonstrating the utility of the inventions, and for 
this reason possibly the schemes have been allowed 
to fall into oblivion. 

One of the most recent inventions for effecting 
the object in view, is that of Mr. E. B. Bright, 
whose system has recently been fitted up, and had a 
practical trial, inGlasgow. As this system possesses 
some decided points of novelty over those hitherto 
invented, it merits a description. 

The chief point of novelty in the apparatus consists 
in the employment of artificial electrical measures 
of resistance (or rheostats) for the purpose of 
making known the locality of the fire ; such artificial 
measures of electrical resistance being used in 
combination with thermostats or appliances for 
closing or opening or making a variation in an 
electrical circuit or circuits by such fire. 

The following is a description of the apparatus:— 

Fig. I is a section, and fig. 2 a side view of a 
thermostat, consisting of a metallic box inside of 
which is fixed a curved band ¢, formed of two 
metals, such as platinum and brass, which expand 
unequally under the influence of heat. Opposite 
the end of the band c, is an insulated screw d, which 
can be so adjusted that the addition of any given 
amount of heat will, by its effect upon the band, 
bring the end of the band ¢ into contact with the 
end of the screw terminal 4 The terminal ¢ is 
connected with the metallic box, and therefore with 
the curved band c. os 

Fig. 3 is a general plan, shewing the apparatus 
employed at the fire brigade station or other place 
given, and also a 
diagram of the electrical circuits in connection with 
the thermostats and rheostats by which the locality 
whence the warning proceeds is indicated. | 

Fig. 4 is a side view of the indicating apparatus 
at the fire brigade station or other place to which a 
warning is to be given. | 

The series of circles marked with numbers vary- 
ing from 5 to 15 included by the bracket f 
represents a number of rheostats placed im the 
various buildings or places from which an alarm 
may be given, They are connécted together by a 
line wire g, extending to the fire brigade station, as 
shewn by the diagram, which wire is there joined 
to one side of the differential coil 4, and thence 
through the alarum 7 to one pole of the battery f. 
The same pole of the battery 7 is also connected 
through the alarum to the other side of. the 
differential coil 4, and thence to the end of a series 
of rheostats fixed round a circle in the indicating 
apparatus at the station, which are also marked on 
the plan, with numbers varying from 5 to 15, 
indicating electrical resistances corresponding with 
those of the rheostats included in the bracket f 
before described. , | 

By means of the handle # the arm / with a spring 
m can be moved over a series of metallic plates ,#, 


| 
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which are insulated from each other, and connected 
consecutively with the rheostats, as shown on the 
plan. The arm / and spring # are connected with 
the other pole of the battery 7, which is also 
connected to the earth. Tothe handle # is attached 
a pointer 0, moving outside the dial of the instru- 
ment over a circle of figures corresponding to the 
number of rheostats in the circuit. 

Connected to one end of each of the rheostats 
included in bracket f, is a thermostat, the insulated 
screw of which d (figs. I and 2), is connected to the 
earth. On an undue increase of heat taking place, 
the band ¢ (figs. 1 and 2) of the thermostat makes 
contact with the insulated screw d (figs. I and 2), 
and thus completes the circuit with the battery y, as 
shewn by the dotted line p. 

The electric current from the battery / passing thus 
through the alarum # rings it, and also passing 
through one side of the differential coil 4, deflects 
the disc g, which is fixed to the axle of a permanent 
magnet contained within the coil 4. On the alarm 
being thus given, the person summoned moves the 
handle 4 round the dial of the instrument, and as 
soon as the spring m comes into contact with the 
particular plate 2 connected with the rheostat that 
corresponds with the line rheostat which has been 
put to earth by the thermostat at the point from 


which the alarm is given, the electrical balance of 
the differential coil À is re-established, and the disc 
g returns to zero. 

The pointer o indicates the number on the dial of 
the station instrument which corresponds with the 
number of the place on the station list from which 
the alarm emanates. | 

In the plan of the apparatus, as drawn in figs. 3, 
4, and 5, only fifteen protected places are shewn, 
but a larger or smaller number can, of course, be 
connected. 

Figs. 5 and 6 shew a train of clockwork brought 
into action by a differential relay, which moves 
round the contact maker in connection with the 
station rheostats in case of fire, until the balance 
between the station rheostats and the line rheostats 
is re-established, when the indicating hand attached 
to the axle of the contact maker (as in the apparatus 
worked by hand shown at fig. 3) points to the 
number showing the locality of the fire. In this 
figure a, a’, are the differential coils of the relay ; à 
is the contact maker influenced by them; c is the 
battery of the line and station circuit, and d the 
battery of the local relay circuit ; e is the coil of the 
alarum, and f is an electro-magnet actuating an 
armature g, and thus releasing the escapement or 
detent #1. 


EXPERIMENTAL INVESTIGATION BY AID 
OF THE TELEPHONE AND MICROPHONE. 


By Prov. D. E. HUGHES. 

INDUCTION BY VOLTAIC CURRENTS.—It is well 
known how remarkably sensitive the telephone is 
to induced currents. They were remarked at once 
upon all the telegraph lines, and have in a great 
measure prevented its use upon lines which con- 
tained several other wires worked by the Morse 
or other telegraph systems. The microphone 
greatly aids us in researches of this nature, and we 
will cite a few experiments which are interesting, 
both from a scientific and practical point of view. 

The arrangement of the circuits were as follows : 
The sounds of the clock being transmitted by the 
microphone to a coil of wire, and, from a separate 
coil superposed or near this primary coil, conveyed 


to an ordinary telephone upon which the results 
were observed. Thus— 


A Microphonic circuit. 

B Telephonic circuit. 

Cc Primary coil. 

D Secondary coil yielding induced currents which 
were listened to in the telephone 8. 


I.—Two similar coils, of 60 turns, No. 30 covered 
copper wire, and 2 inches diameter, the one 
being used at c for primary, the second at D for 
secondary. Sounds and speech could be clearly 
heard in the telephone with a perfection of timbre 
very remarkable. If the coils were near each other, 
the sounds were nearly as loud as if the telephone 
had been in primary circuit ; on gradually removing 
it, although the sounds gradually diminished, they 
could be clearly heard 12 inches apart. In moving 
the secondary coil D round c, there was no position 
either in a line or otherwise, in which the sounds 
could not be clearly heard, and that at really sur- 
prising distances, except when they were exactly 
at right angles, when there was absolute silence. 

II.—But little difference could be observed in 
the induced currents if a magnet was placed in the 
coil c or D, but they were stronger if the same magnet 
was placed in the centre of both coils. A bar of iron 
two feet long increased the force when placed in 
coil c, and if both coils were placed around the middle 


of this bar, 10 inches or more projecting on each side, 
the maximum results were obtained, they being far 
superior to those from the permanent magnet ; thus 
with induced currents a constant magnetic field 
induced by a natural magnet plays but little part; 


| 
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the electro-magnetic changes taking place in a bar 
of iron have important and easily recognisable 
cts. 
Te -The coils c and D being held firmly on 
stands at a fixed distance or 4 inches. No appre- 
ciable difference could be observed by the inter- 
position of any non-conductor, such as wood, gutta- 
rcha, &c. ; but of conductors there was a difference, 
copper being the most marked, equal to six plates 
of iron of same dimensions ; but it was remarkable 
how little difference this made, for, with fifteen inter- 
posed sheets of iron, the sound still had about one- 
uarter of its original force, and when we remember 
at on each of these plates strong induced currents 
were produced, it was remarkable that there should 
still have remained a surplus force to produce the 
clear and distinct tones by the induced currents 
produced after all this work. 

IV.—Coils being as above, but 5 inches apart, 
so as to allow of the introduction between them of 
a half-pound reel of No. 30 covered copper wire, 
and ends of this wire left open, no appreciable dimi- 
nution of sound was remarked ; but the instant the 
circuit was closed by joining the two ends of the 
half-pound reel the sounds were diminished so as to 
be hardly audible: the telephone here verifying 
a fact long well known of the influence of closed 
circuits in cutting off the induced currents ; but that 
the effect is in all cases proved to be but partial 
was by the introduction of one or two coils similar 
toc and p between them having closed circuits. The 
screening effect of these coils was hardly perceptible. 

V.—Four coils were constructed all of exactly 
similar wire and length. Two were of a flat 
wide surface, 3 inches diameter, 4 inch high. 
The other two were formed after the ordinary 
helix pattern of an electro-magnet, 1 inch diameter, 
2inches high. It was found that the flat coils (used by 
Henry, Hare, and Matteuci for induced currents) 
were far more powerful than the two ordinary helices 
placed at any distance from each other ; the flat coils 
were fully three times more powerful. One of 
these electro-magnetic helices was then unwound 
and rewound over the second, similar to the 
arrangement in the Ruhmkorff coil, and compared 
with the flat coils resting on each other, the wind- 
ing of the coil à Ja Ruhmkorff, had decidedly improved 
their force, but still the flat coils showed a marked 
superiority, being about one-half stronger, as near 
as “a was possible to judge from estimation by 
sound, | 

VL.—Ir we change the conditions of the last 
Experiment, and replace the coil c by an ordinary 
telephone, placing the coil D below the diaphragm, so 
that its ordinary coil will be in the centre of this coil, 
we shall then hear loud tones in both telephones, the 
first in the primary, the second in the secondary, 
or induced circuit, and very little difference will be 
perceived between them. By this system, a double 
telephone can be used, giving double the effect of a 
single one, and that without introducing more resist- 
ance in the primary circuit than a single telephone, 
a very remarkable advantage where two telephones 
are used, and what is still more remarkable is, that if 
we withdraw the magnet and coil of the primary 
circuit, so that it is no longer in perfect adjustment, 
giving feeble tones, the second telephone worked 
by the secondary coil stationary near diaphragm, 
gives out almost as loud tones as originally, thus 


the secondary circuit then becomes far the loudest 
and clearest, | 

VII.—We have already shown that we can, by the 
induction of one coil near the other, hear distinctly 
all the sounds of the microphonic circuit. If now, 
instead of using one primary-coil and one micro- 
phonic circuit, we use two or more distinct primary 
circuits, each connected with its special microphone, 
and these primary coils’ placed near one’ another, 
the single secondary coil placed at a distance 
intermediary from these separate primary coils ; we 
hear then in the telephone not only the clock of the 
first primary, but in addition, say, articulate sounds 
or second primary, and singing or music on third. 
We have here a compound induction of three 
distinct undulatory waves of primary resolved into 
one undulatory wave, giving us at the same time 
the effect of the whole. We might thus have a 
piano in one room, singing without words in another, 
and words only in the third, and these, not in any 
way directly connected to telephone line, would 
by simple induction give us the effect of a song 
with words and piano accompaniment. 

VIII.—Having seen by numerous experiments that 
the induced currents act at great distances, we 
thought that by simply placing a diaphragm in a 
high magnetic field we should hear distinctly from 
the diaphragm, notwithstanding that the coil was 
separated several inches from it. To this end we 
took out the coil of an ordinary telephone, leaving 
simply the magnet and diaphragm. The magnet was 
carefully adjusted near diaphragm, and the coil c of 
the microphone circuit held near this skeleton tele- 
phone. Loud sounds could be clearly heard when 
coil near telephone, no matter in what position or 
direction ; the coil might be held. several inches 
distant, and still the sounds were audible. If we 
withdrew the magnet no sounds were audible, 
however near the coil might be ; but on re-adjusting 
magnet, by c:reful listening, the sounds could be 
heard. when coil was 12 inches distant, and on 
placing the skeleton telephone to one ear and the 
coil to the other, clear sounds could be heard. On 
removing the telephone, which was not in any 
circuit, and listening to the coil which was, and 
from which the force proceeded, no sounds what- 
ever could be heard. On replacing the telephone, 
the clear and comparatively loud tones at once 
became audible. . Thus the electro-magnetic induc- 
tion passed through one ear unperceived to put the 
diaphragm beside the second telephone in motion, by 
means Of which sonorous waves were at once pro- 
duced which that ear could appreciate. 


THE CRITERIA OF THE ELECTRIC LIGHT. 


We extract the following passages from a very 
instructive lecture to the Royal United Service Institu- 
tion, by Mr. W. H, Preece :— 

Heat and light are identical in character, though 
different in degree; and whenever solid matter has 
imparted to it motion of a very high intensity—in 
other words, when solid matter is raised to a very high 
temperature—it becomes luminous. The amount of 
light is dependent upon the height of this tempera- 
ture; andit is a very remarkable fact that all solid 
bodies becomes self-luminous at the same temperature. 


| 
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This was determined by Daniell to be 980°, by Wedge- 
wood 947°, by Draper 977°; so that we may approxi- 
mately assume the temperature at which bodies begin 
to show a dull light to be »,000°. The intensity of 
light, however, increases in a greater ratio than the 
temperature. For instance, platinum at 2,600° emits 
forty times more light than at 1,900°. Bodies when, 
raised to incaridescence pass through all stages of the 
spectrum; as the temperature increases, so does the 
refrangibility of the rays of light, Thus, when a body 
is at a temperature of— 


Temperature 

| 

250 it may be called warm. . 

‘500 ” ” hot. 
1,000 we have the red rays, 
1,200 » Orange rays, 
1,300 M low rays. 
1,500 lue rays. 
1,700 » indigo rays. 
2,000 "a » Violet rays. 


So that any body raised to a temperature above 2,000° 
will give us all the rays of the sun. Inversely, the 
spectroscope may thus enabled to tell us the tem- 
oe of the different lights, and it is, perhaps, 

cause some lights do not exceed 1,300° that we lose 
all those rays beyond the yellow. . . . 3 

Dr. Tyndall has shown that the visible rays of an 
incandescent wire bear to the invisible rays a much 
smaller proportion than in the arc, and it is generally 
assumed that for the same current the arc will give at 
least 24 times greater light than an incandescent wire ; 
in fact, Dr. Tyndall’s figures are as follows :— 


Visible rays. ' Invisible rays. 
Gas ee ee I ; 24 y 
Incandescent wire I Je "23 
The arc ee ee I »? 9 


The requirements of a good electric lamp are, first, 
intense brilliancy ; secondly, great steadiness; thirdly, 


duration. The Serrin lamp has the first kind of excel- 
lence; all those lamps based on incandescence excel in 


the second respect: the Wallace-Farmer light is the | 


only one that attains the third point. The Rapieff is 
perhaps that form which up to the present most nearly 
combines the three requisites, but in reality no lamp 
has yet been introduced which fulfils all three require- 
ments, . 

The objections to the use of the electric light are :— 

i, The deep shadows it throws, 

2. The indifferent carbon that has hitherto been 
manufactured for the purpose, which leads to unplea- 
sant sounds, to great variation in the intensity of the 
light, and to waste. 3 

3. The difficulty in distributing the light itself, It is 
so intense and confined to so small a space that it does 
not lend itself to distribution like thé gas flame which 
occupies a considerable space. | 

4. The unsteadiness of the light due to variations in 
the speed of the engine employed in driving the dynamo 
machine. There is another cause of variation in the 
electric arc, and that is, the variation in the resistance 
of the arc itself, fer it has been clearly demonstrated by 
experiments both in America and in England, that the 
resistance of the arc varies as the resistances in circuit 
vary. The following table will show this ;— 


Resistance of arc, 


Current in Webers. Light candles. ms. 
10 440 2°77 
16'5 705 1°25 
Q1°5 900 1°67 
30°12 1230 ‘54 : 


The light in the arc varies directly as the current; 
and not as the square of the current as is generally 
assumed. | 

Now, in the case of light raised by incandescence, 
the light will increase as the square of the current, It 
follows that if in the one case—viz., the arc, the light 
increases as the current only, and in the other case— 
viz., incandescence, it increases as the square of the 
current, a point is reached when the light produced by 
incandescence will equal that produced by the arc. The 
difficulty in reaching that point is the difficulty in ob. 
taining a conductor with a sufficiently high point of 
fusion to resist the effect of powerful currents. Iridium 
is the only metal that is known to do this, and iridium 
is too scarce and too dear to be used for the purpose, 

The multiplication of the light by Gramme’s machine 
upon the Thames Embankment must not be taken as 
the solution of the problem of the subdivision of the 
light. Theory shows unmistakably that to produce the 


_ greatest effect we must have only one machine to 


produce only one light. We know from absolute 
measurements that such a machine can be used to 
produce a light of 14,880 candles, and it is possible to 
produce 1,254 candles per horse-power. But the 
moment that we attempt to multiply the number of 
lights in circuit this power diminishes, so that we have 
on the Embankment lamps giving us a light of scarcely 
more than 100 candles, The light of the Rapieff lamp 
in the Times office appears to be about 600 candle 
power, and the Wallace light is equal to 800 candle 
power. In these two instances six lights are used in 
one circuit, but we have not here the subdivision of 
the light, we have, on the contrary, the multiplication 
of the light, produced by the increased. speed of the 
engine due to the insertion of additional lamps, It is, 
however, easily shown that in a circuit where the 
eleetro-motive force is constant, and we insert 
additional lamps, then when these lamps are joined up 
in one circuit, .e,, in series, the light varies inversely as 


_ the square of the number of lamps in circuit, and when 


joined up, as in multiple arc the light diminishes as the 
cube of the number inserted. Hence the subdivision of 
the light is an absolute ignis fatuus. In the first place 
no machine has yet been produced which is competent 
or capable of lighting over 20 lamps; secondly, no 
conductor is known but copper competent to convey the 
current required to light these lamps, and copper is an 
expensive material, Thirdly, no electric light has 
yet been produced which combines all the criteria 
needed for a good light, 


RAPIEFF’S THREE-CARBON NEW REGU: 
LATOR LAMP. 


SINCE the Rapieffs four-carbon regulator electric 
lamp was described in THE TELEGRAPHIC JOURNAL 
for November ist, 1878, M. Rapieff has made some 
important improvements in his ingenious apparatus. 
He has constructed a new three-carbon regulator 
lamp, designed for lighting up the machine and 
composing rooms of the Ztmes office. 

An objectionable feature in all electric lamps, and 
especially “ candles,” now in use, is that the bottom 
part of those apparatus containing the mechanism of 
the regulator or the holders for the “candle” is 
opaque, and being also brought into such close 
proximity with the voltaic arc, absorbs a great por _ 
tion of the light immediately below the apparatus, 
that is, just where the light is most needed. In this 
respect the electric light has hitherto been very 
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much behind gas, especially when compared with 
such burners as the elegant “sun” light. And yet 
the electric light, from its intensity, ought to be an 
excellent means of illumination from ceilings. 

M. Rapieff’s first four-carbon regulator was not 
free from this objection. But the inventor has since 
got over the difficulty in an easy and successful 
manner, by simply turning his regulator upside 
down. In this arrangement those parts of his 
regulator which obstructed the light immediately 
below, are now placed above the reflector, and the 
screening effect of the under parts of the lamp is so 
reduced that the light of the arc is shed equably 
underneath. 

This simple idea led the inventor to some other 
improvements, of which the most important is the 
introduction of a new arrangement which is based 
on the principle of subdivision of errors. It isa 
well-known fact that the chief and by far the most 
delicate requirement to be fulfilled in each regulator 
is the maintenance of an invariable length for the 
voltaic arc, and when a lamp is intended for the 
subdivision of the electric light, or, in other words, 
when a number of such lamps are to be lighted in 
one circuit, this point becomes still more essential 
to the production of a perfectly steady light. 

In his new three-carbon regulator, M. Rapieff dis- 
penses entirely with the upper pair of carbons, and 
substitutes a single positive carbon whose section is 
four times larger than that of the section of one of 
the pair of lower carbons for alternating currents, 
and eight times larger for continuous currents. The 
whole regulating power of the apparatus is concen- 
trated in the lower pair of carbons, their ends being 
connected with the weight by two strong cords, 
The cord passes over two pulleys, so arranged that 
the descent of the weight, which likewise carries the 
upper carbon, is;only one-half of the length of lower 
carbons consumed by the voltaic arc. Thus any 
little occasional irregularity in the upward move- 
ment of the lower carbon points becomes halved in 
the downward movement of the upper carbon. 
Suppose the irregularity in the motion of a single 
point to be s; then in the four-carbon regulator 
this irregularity may be in the most unfavourable 
case, say, 2 s, but in the three-carbon regulator this 
maximum of irregularity is only s + 0°5 s or 1'55. 
Therefore the ratio of the sensitiveness of the two 
regulators is respectively as 2 to 3. 

he details of the three-carbon regulators are 
shown in the accompanying drawings. Fig. 1 isa 
side view, fig. 2, a front view, as seen Lokies 
upwards. The wooden hollow base a carries the 
two terminals for connecting the wires conveying 
the current, and contains the electro-magnetic 
arrangement for the lighting up of the apparatus 
which was described in the TELEGRAPHIC JOURNAL, 
for September 1, 1878. From this base descend 
two brass rods a, 4, their lower ends being connected 
by an insulating ring c. On these rods there 
slides a cast iron weight w, of about 6 Ibs, 
insulated from the rod a, by a wooden bush, and 
provided with a projection carrying the clips for the 
upper thick carbon. The mechanism of the lower 
pair of carbons is identical with the arrangement 
used in the four-carbon regulator. A brass piece 4 
joins the lower carbon holder to the lever 4’, which 
is actuated by the electro-magnet by means of a 
rod g. The weight is suspended on two cords, 
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respectively fixed to the base a, 


passing over the pulleys 4, /, m and 2, which are so 
arranged, that the movement of the weight is half 
the speed of that of the lower two carbons. To 
prevent the fall of the weight by accident, a little 
automatic brake oor shown in the figure) is ad- 
justed, which is always loose when the weight is 
suspended, but begins to press against the brass stem 
at the moment when by some mishap, or in re- 
charging the carbons, the cords are relaxed, and thus 
stays the weight. The length of the voltaic arc 
may be adjusted by two screws or nuts p and wz. 
The nut x simply lengthens or shortens the rod g, 
which connects the lever 4, withthe armature of the 
electro-magnet, and so raises or lowers the lower 
carbon holder. By means of the nut g, the upper 
carbon may be raised or lowered as can be seen by 
the figure. The pulley x is fixed to across-bar pro- 
vided with a rod sliding in the weight w. The end 
of the rod is threaded and fitted with a cylindrical 
nut f which thus actually supports the whole 
weight. By screwing the nut up or down, the 
weight respectively rises or descends, and with it 
the upper carbon g. | 

The whole apparatus is more compact than the 
four-carbon regulator, and no part of it is subjected 
to the injurious influence of the heat generated. A 
large reflector c is added to project the whole light 
below, and a saucer-shaped opal shade B softens 
the dazzling brilliancy of the voltaic arc to an 
agreeable, yet bright light. A large portion of the 
light is unshaded, and, reaching the walls is reflected 
back into the room, thus adding to the general 
illumination and preventing the great loss of light 
occasioned by the use of opal globes. Lastly the 
new regulator is much better adapted for being 
fitted up as an ornamental lamp. 


THEILER’S NEW SOUNDER. 


Messrs. THEILER & Sons have latel j designed and | : : Masses Robey aint Co's Patent Fixed Engine 


are now making a very simple, but highly efficient, 
form of sounder which is free from the objections 
which have been raised against the ordinary form of 
instrument. In the new pattern the dash is readily 
distinguished from the dot by the longer duration of 
the sound, the latter resembling a bugle note which 
can be made loud or soft at will. 
_ The fig. shows a plan of this extremely simple 
instrument. 

The vibrating reed a consists of an iron armature 
attached to two flat springs 3 4’, which are bent 


into [J shape (to save space), and which are firmly | 
fixed to the pillars 2 7’. 


he electro-magnet MM’ is | 
planted as close as possible to the armature A 
Without actually touching it. The adjustable 
contact S impinges on the spring 4 at R, but breaks 
connection as soon as A is attracted by mm’. In 
order to secure the parts firmly in their place the 
whole is mounted on a hollow metal base, to which 

a bottom. of thin Swiss pine is screwed, thereby 
increasing the sound very considerably. 

A single Fuller’s cell is sufficient to work this 


sounder satisfactorily, and Messrs. Theiler have no 
doubt of being able to make a sounder on the same 
principle which will work with the direct line 
Theiler’s sounder differs from similar acoustic 
apparatus in having no free end to the vibrating 


M.THEILER& SONS" 
LONDON 


reed; the sound, therefore, starts and ceases the 
very instant the key makes and breaks contact. 

We have had an opportunity of examining one 
of these instruments and can testify to their 
efficiency. 


ENGINES FOR WORKING ELECTRIC 
| LIGHT MACHINES. 


I. 


THE question of the engine power required for 
driving dynamo-machines employed in producing 
the electric light has received considerable attention 
lately, and many engineering firms have manufac- 
tured engines which are remarkably well adapted 
for the purpose. 

Before proceeding to describe any of these en- 
gines, we would draw attention to the cause of the 
large discrepancies which exist when comparisons 
are made from the popular accounts of electric 
light trials, the discrepancies we mean as regards 
the horse-power required to produce the light. 
This almost entirely arises from nominal horse- 
power being confounded with actual or indicated 
horse-power. Now there is, almost always, a very 
wide difference between these quantities. The 
actual horse-power is often 4 or 5 times the xominal 
horse-power. As the former quantity is the only 
true index of the work done in producing the light, 
it should always be the one employed in making 
calculations for comparisons. The actual horse- 
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power is calculated with great facility. Thus, if we 
have given | 

Length of stroke in feet — 7 ; 

Diameter of cylinder in inches = 9 ; 

Pressure of steam in lbs. per square inch =f; 

Number of revolutions of fly-wheel per 

minute 

Point of stroke at which steam is cut off = + ; 

then 


Actual H. P, = 2% "7854 x2 x2n , 
33000 


Px (2°3 log - + 1) 


Thus if the length of stroke were 1 ft., diameter of 
cylinder 6 in., number of revolutions of fly-wheel 
per minute 100, pressure of steam 60 Ibs., and the 
steam was cut off when the piston had moved 
through ? of its entire stroke, that is x — à, then 


Actual H, P, 200 
33000 
60 x ¢ (2°3 log # + 1) = 10, very nearly. 
The nominal horse-power of an engine is calcu- 
lated from the formula 


Nominal H, P. = a? 
15'6 


Taking the values we have given to d and /, we get 


Nominal H. P. = == 2°3, which is very 
considerably less than the actual horse-power. 

We cannot too strongly insist upon the necessity 
n all trials of the electric light of the actual or 


1. &% 


indicated horse-power of the engines being given 
and not the xominal horse-power ; and we are 
inclined to think that if this was done, the results of 
some of the trials would be by no means so favour- 
able to the light as one is led to suppose, although 
as regards the engines the results would prove 
highly creditable to the engine makers. 

he engine of which we give an illustration, is 
manufactured and designed by Messrs. Robey & Co., 
of Lincoln. It is admirably adapted for driving the 
dynamo-machines, and is especially + for 


the small space it occupies, its regularity of speed, 
large margin of power, and regularity in running; 
this latter point is especially valuable, as upon it 
depends very much the steadiness of the light, 

he locomotive type of boiler employed enables 


| about 20 per cent. more water per lb. of coal to be 


evaporated than would be the case in one of the 
Cornish or egg-ended form. There is no loss due 
to the leakage or radiation from steam pipe and 
other large surfaces. The boiler working with an 
artificially strong draught, an inferior, and therefore 
cheaper class of fuel can be used. __ 

The engine parts are fitted up with all modern 
improvements, the cylinders are steam-jacketed, and 
the valve gear is arranged to work with variable 
degrees of expansion. 

The result of the whole being an economy of 
fuel, as proved by actual comparison with the old 
type of engine doing the same work, of from 20 per 
cent. to 50 per cent. 

As will be seen, the entire engine is erected ona 
massive cast-iron bed-plate, so that the boiler is 
relieved of all strain due to the engine, and is 
confined to its legitimate purpose—that of raising 
steam. 

The base-plate is formed at one end into an ash- 
pit, with damper doors, and is made suitable for 
receiving the fire-box end of the boiler—the other 
end of which is carried by a crutched-shaped casting 
fixed over the cylinders. 

The end of the base-plate under the cylinder is 
formed into a feed water tank, into which the 
cylinder cocks discharge all condensed water, and 
into which a portion of the exhaust is so directed as 


— 


— 


= 


— 


to heat the feed water to nearly boiling point before 
going into the boiler. 

The whole of the parts of both engine and boiler 
being included on one foundation or base-plate, 
heavy and expensive foundations are dispensed 


with—the weight of the boiler and its contained 


water acting as an extra weight to assist in keeping 
the whole machinery in rigid position. | 
The 16 “ Jablochkoff” Tights recently employed 
for lighting the Billingsgate Market were produced 
by a dynamo-machine, driven by one of Messrs. 
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>obey’s 20 nominal horse-power engines ; the boiler 
vs be being 60 to 80 Ibs., the point of cut-off one- 
IT: and the indicated horse-power 23. 


ft will be noticed that in this case, the indicated | 


horse-power was but very little in excess of the 
nominal horse-power. The form of engine is capa- 
ble, if necessary, of working up to 60 indicated 


horse-power. 


Correspondence. 


------- 


t hold ourselves nsible for the opinions of our 
va 


CLERAC’S TUBE. 
To the Editor of Tue TELEGRAPHIC JOURNAL. 


Dear Si1rR,—Enclosed I send you official communica- 
tions just received from the French Government relative 
to Clerac’s Tube. 

Sincerely yours, 
D. E. HUGHES. 


“ Paris, le rer Février, 1879. 

“ MONSIEUR LE PRrOFESSEUR,—Conformément au 
désir que vous m’avez exprimé, je vous adresse ci-joint 
une série de documents établissant que les tubes de re- 
sistance ou rhéostats à charbon imaginés par Monsieur 
Clérac, remontent certainment à une date anterieure au 
4 Mars, 1866. PR 

Recevez, Monsieur le Professeur, l'assurance de ma 


consideration tres distinguée, 
’ 


“ Le sous Secrétaire d’Eat des F inances. 
“ Monsieur le Professor Hughes, 3 | 
“94, Great Portland Street, London, W.” à 


ard Feb., 1879. 


The following is a translation of the above letter :— 


Paris, Feb, 1, 1879. 

“ MoNSIEUR LE Proressor,—Conformably to the 
desire that you have expressed to me, I send you here- 
with a series of documents establishing that the resist- 
ance tubes or carbon rheostats, invented by M. Clerac, 
— certainly to a date anterior to the 4th March; 
I . 113 

“ Receive, M. le Professor, the assurance of my very 
distinguished consideration, 

“ COCHERY,,. 


“ The Under-Secretary of State for Finance. 
‘(Now Minister of Posts and Telegraphs.) 
Professor Hughes, eq 01 | 
“94, Great Portland Street, London, W.” 


[Here follows the original letter from Professor 
Hinges to M, Clerac respecting his tubes, which we 
ublished in the Correspondence of our last number. 
t bears the Paris postmark for March 10, 1866, on its 
back.—Ed. T. J.] 

The other documents are :— 

‘ Paris, January 27, 1879. 

“My dear M. Clerac,—It was in 1866 that I delivered 
to the Administration des Telegraphes the first 
Hughes’ apparatus that I constructed. It was equally 
in the same year that I was nominated a member of 
the Comité de Perfectionnement de Lignes Télé- 
graphiques, of which Professor Hughes was also a 
member, These dates make me absolutely certain 
that Prof. Hughes spoke about and described to me, 
either at the end of 1865 or in the beginning of 1866, 
your rheostat formed of powdered ‘carbon or pul- 


tion Telegraphique. .- 


verised plumbago, which you mixed more or less with 
other substances, and which you compressed more or less 
I recollect perfectly this little tube which I held in my 
hands, and in answer to my question, ‘ Can this serve as 
a standard of resistance ?’ Professor Hughes replied 
that you had found that the conductivity was variable 
with the pressure. (M. Hughes m’ a ndu vous 
aviez reconnu que la conductibilite etait variable avec 
la pression.) | 

“ All this, my dear M. Clerac, I recollect perfectly, 
and I attest it willingly to you by this letter, begging 
you to believe me, | 

‘Votre plus devoué, 
“E. HARDY, 
‘{ Ingenieur-Electrician. 
“5, Avenue de la Motte Piquet, Paris.” 


; | | Paris, wena 27, 1879. 

“‘], the undersigned, declare that I constructed in the 
course of the year 1873, with carbon, metallic, and 
other powders, agglomerated by means of fatty bodies, 
sundry resistance apparatus, which had for their start. 
ing point (qui avaient pour point de départ) the 
economical rheostats, formed of | carbon 


compressed in insulating tubes by regulating screws, 
invented anteriorily by M. Clerac. 
‘ (Signed) BEAUFILS, 


“Chemist, Chargé du Laboratoire à la 
Reception du Material.” 


“ Paris, January 27th, 1879. 

‘ L'Inspecteur-ingenieur, Chargé du Service de 
la Reception du Materiel des Telegraphes, certifies to 
having made use in 1873 for to establish leakages 
(etablir des derivation) on lines from Paris to Marseilles, 
some of the resistance apparatus which form the subject 
of M. Béaufils’ certificate, 

(Signed) LAGARD.” 


“Paris, January 28th, 1870. 

The undersigned’certify to having executed towards 
the end of the year 1865, and during the year 1866, 
according to the instructions of M. Clerac, and under 
his direction, certain rheostats of powdered charcoal 
and graphite, dried, and compressed in glass and 
wooden tubes by aid of a regulating screw, whose 
degree of pressure permitted the resistance to be 


| varied, 


“This work. was: done in the premises. set apart for 
the course of instruction on the Hughes’ apparatus at 


_the seat of the Administration des Télégraphes, 


Paris: Yo wate 
“L. MANDROUX, L. RAULT, L. BARDEZ,” 
: Agents speciaux des Telegraphes a l’Administra- 


The following letters on the above subject have also 
been addressed to the TELEGRAPHIC JOURNAL. 


S1r,—Prof. Barrett’s arguments would be more readily 
understood as coming from a lawyer rather than from a 
man of science. He pretends that since I did not speak of 
the variation of resistance with difference of pressure, 
in my note of 1874, to the Fournal Telegraphique of 
Berne, it was because I was ignorant of the phenomenon. 
To that the reply is easy: I had no call in a note of 
several lines to give the theory of my apparatus, but 
only to set right an allegationof M. Zetzsche who attri- 
buted that invention to a German. It will suffice to re- 
read my note and the article to which it replied for to 
convince any one that there was no need then either to 
describe the article or to give the theory of it. 

If now any one examines my tubes, he will be led to 
ask himself why I employed pressure screws, if it was 
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not for the purpose of varyingthe compression of the 
powder until the resistance sought is obtained. 

Further—and this is a criticism that I have myself 
addressed to my inventions since the beginning—as 
Prof, Hughes will be able to recall—the variations of 
temperature in dilating or in contracting the glass or 
wood, produced variations of the resistance of the powder; 
but it is not necessary to be un grand savant for to 
render an account of that phenomenon, These changes of 
resistance proceeded from a variable state of compression 
of the powder which was of necessity subjected to the 
mechanical action exerted by temperature on the tube 
which contained it. I have truly no merit in explaining 
this simple cause which has struck all those who 
have handled my tubes, I will add besides, that if it 
had been able to escape my own notice it would certainly 
not have escaped that of everybody else at that time. 

I believe that it would not have said much for Prof. 
Barrett, osing he had been in my place, if he had 
hesitated a single instant to recognise the cause whose 
effect he had thus ascertained. This being so, is it 
possible for any unbiassed mind to a that I could 
not then explain the action of pressure 


To sum up, in whatever manner I reason, I cannot | 


find the least appearance of solidity in the arguments 
of Prof, Barrett, and it seems to me that it is only 
necessary to ask my tube itself in order that it should 


respond for me. 
HIPPOLYTE CLERAC, 
Inspecteur Ingenieur des Telegraphes, 
Paris, Feb, 3, 1879. — 


Allow me, sir, some new reflections on the subject 
of the pretensions of Mr. Edison mentioned in the last 
letter of Professor Barrett, | 

Even admitting that the tubes of Clerac were not 
furnished-with resistances variable with pressure, which 
is contrary to the ps of all those who have had 
acquaintance with these tubes, it does not therefore 
follow that Mr. Edison made that discovery, even for 
carbonaceous powders. For here is what I have myself 
published on this subject in the Comptes Rendus of the 
Academy of Sciences for Dec. 2, 1872, in regard to the 
electric resistance of carbon powders and metallic 
filings :— | 

“The resistance of the middle medium with dry 
powder of wood charcoal was from 1,200 to 2,000 kilo- 
metres of telegraph line, and with metallic powders or 
retort carbon, from 1,200 to 2,000 metres, according to 
the more or less brilliant state of the surface of the 
metal grains and their degree of closeness (tassement) 
round the electrodes, &c.” | 

For the rest I have been occupied with this question 
at four different times since 1856. | 

1. In 1856 I studied it from the point of view of the 
imperfect contact of the metallic studs of current inter- 
rupters (see my Exposé des Applications de l'Electricité, 
2nd Edition, Vol. I., p. 246). 

2. In 1864 I studied it from the point of view of the 
relative insulation of the spires of an electro-magnetic 
helix with bare wires (see my Memoirs on this subject 
in the Annales Telegraphique, Vol. VIII. p. 211, the 
numbers for March-April, 1865), . 

3. In 1872 I studied it from the point of view of the 
conductivity of semi-conductors (see the Comptes 
Rendus, Dec. 2, 1872). | 

4. In 1874 I studied it from the point of view of the 
application of electrodes on ligneous bodies (see my 
Memoirs in the Comptes Rendus for July 6, 1874, Aug. 
10, 1874, Sept., 1874, and May 2, 1875). 

Like Professor Barrett, 1 concluded that the effects 
determined by the pressure proceeded from a more 
intimate contact of the molecules of the bodies at the 


point of contact. The following is what I said, in fact, 
in my note of July 6, 1874:— 2 

“Tt is always the case that the conductivity is ig 
ratio to the degree of pressure of the plates of com. 
munication. This last action evidently depends on the 
greater or less intimacy of contact which is produced à 
the time between the two superposed surfaces. For in 
substituting a drop of distilled water instead of the 
pressure, we immediately get, with the plate simply 
placed upon the table, the maximum of deviation, just 
as if these plates had been pressed by presses.” 

This question of indifferent contacts has engaged my 
attention during twenty years, I have even devoted a 
chapter to it in my brochure on the conductivity of 
semi-conductors, and Mr. Edison cannot honestly call 
himself the author of a discovery made when he was 
hardly six years of age. It is, therefore, not without a 
certain sentiment of regret that I see Mr. Edison, whom 
I was the first to herald into France, continue to sustain 
pretensions which cannot be sustained, and to put for. 
ward as his own an apparatus under the name of 
Pressure Rheostat, and which is only the Clerac Tube 
with a micrometer added. Such a course of action is 
unworthy of him. 

Accept the expression of my best sentiments, 

DU MONCEL, 


MR. HERRING AND THE POST OFFICE. 


S1r,—You are quite right in maintaining the neces- 
sity for a “third party to mediate between inventors 
and telegraph officials.” The letter of your corre- 
spondent ‘ M ” simply furnishes additional reasons for 
such necessity, He ignores my complaint altogether, 
and because | have resolved not to submit any further 
invention to the telegraph department until the autho. 
rities have dealt with such complaint, he “ deplores my 
apparent lack of practical familiarity with current tele. 
graphic requirements,” and asks me to “‘ betake myself 
heart and soul to the improvement of sounders ” in 
order to ‘‘win Ais admiration.” 3 | 

Pray allow me to inform your correspondent that an 
agreement exists between the Post Office and myself to 
refer the value of my invention to Sir William Thom- 
son, Professor Fleeming Jenkin, Mr. Latimer Clark, and 
Mr. Forde, and that until those eminent gentlemen have 
been called together and all the facts necessary fora 
full and fair trial of my system have been submitted to 
them as the official referees, it is not my intention to 
hold any altercation with anonymous correspondents. 
At present the Post Office has broken faith with me 
upon all points. It promised that there should bea 
full and fair trial of my system. It invited me to make 
costly preparation for such trial. It induced me to 
engage and to pay two eminent scientific gentlemen ‘to 
represent me at the trial. It arranged and signed 
terms of reference. It promised to adopt my system if 
the trial proved satisfactory. It obtained possession of 
my instruments under a written promise to p 
with the trial, It broke all those promises, 
given no reason for doing so. It has never appoin 
a meeting of the referees. It has not replied to my 
application to be reimbursed for the consequent loss of 
my time and my money. It has neglected to deal with 
my petition for redress although such petition has been 
referred to by the Crown, When your correspondent 
“M” can point with pride to an administration of the 
Government Telegraph Department of England in 
which such proceedings are impossible, he may then 
rely upon my hearty co-operation in every endeavouf 
to improve telegraphy. As a matter of fact, however, 
I do not like the Morse system at all, and Sir William 
Thomson and Professor Jenkin in a recent report state: 


It has 
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“We are far from believing that the present Morse 
em can be regarded as final.” This opinion is also 
pone by the highest authority on the working of land 
lines, Mr. Latimer Clark. Your correspondent “ M,” 
therefore, must be prepared for any difference of 
opinion which I may hereafter express as to the policy 
of extending the use of his favourite Morse sounder. 
Many telegrams contain the pith of private matters 
which the sounder discloses to waiting ears, Even the 
Morse transmitting key, in a quiet suburban office, 
‘ves no uncertain sound to a practised listener. | 
ow several offices to which my remarks apply, where 
either under the pretence of waiting for an omnibus or 
reparing a telegram, secret information might readily 
acquired either from a Morse key in sending or a 
Morse sounder in receiving. 
RICHARD HERRING. 
27, St. Mary’s Road, 


January 24, 1879. 


[W. L., F. D. and F. J, S.—Your letters wil! appear 
in our next.—Ed, T, J. 


Hotes. 


SIEMENS’ ELECTRIC LIGHT was tried at an oratorio in 
the Albert Hall on February 13th, with great success, 


Tue WALLACE-FARMER Lamp (supplied by the 
Anglo-American Light Company of Hatton Garden) 
has been tried with success at the P, and O. sheds of 
the Southampton Docks. 


Tue electric light has been discontinued at Billiags- 
gate and at Westgate-on-Sea on the score of cost, 


FoGs AND THE ELECTRIC LiGHT.—During a recent 
snowstorm in Paris the Jablochkoff candles in the 
Avenue de l’Opera were lit and the darkness dispelled 
by the reflection of the electric beams from the snow- 
flakes. The occasion of a fog is also awaited to t 
their illuminating effect. If it is successful, that is if 
the light will penetrate the fog for 20 metres, Jabloch- 
koff lamps will be established at the busiest points of 
the city. Fogs are a somewhat rarer and less violent 
phenomena in Paris than in London, yet we have had 
no attempt made to lighten their darkness here, not- 
withstanding the fact that the mere starting of the 
machine gives the light. 


At the Physical Society on Feb, 8, Mr. Shoolbred 
gave an account of all the machines and lamps used in 
electric lighting. With regard to the De Mersaune 
regulator, which works mechanically by bevelled gear- 
ing, he said that it had been highly spoken of at the 
Paris Exhibition. The Wallace-Farmer light, though 
lasting was unsteady, perhaps because only natural gas 
carbon had as yet been used. With regard to the cost 
of Jablochkoff’s system, experiments in Paris had 
shown that whereas the other lamps cost only sd. per 
light per hour, pr aergeds cost 10d. per light per 
hour. The {De 
consists of three upright parallel sticks of carbon, the 
outer two being the electrodes, while the middle one 
forms a stepping stone to the arc betweenthem. After 
alluding to the fact that the positive upper carbon 
assumes a crater form which reflects the light down in 
such a way that the line of maximum intensity of light 
Slopes downwards at an angle of 60° from the vertical 


éritens candle was also shown. It | 


axis of the carbons, Mr. Shoolbred pointed out that by 
placing the upper carbon a little behind the lower, Mr. 
Douglas had raised the line in question to horizontality. 
He also stated that in Paris the Jablochkoff light 
waned longer. than it waxed, whereas in London it 
waxed longer than it waned, and suggested that the 
cause might reside in the fact that the London engines 
work more nearly at the speed of the machines, and 
the machines themselves are founded on stone and not 
wood as in Paris. Mr. Werdermann said that all carbon 
lights were partly due to the arc and partly to 
incandescence ; his own lamp giving an arc as well as 
the others. The size of this arc could be regulated by 
gen between the electrodes. He also stated that 

e hoped to show ere CE that it was as easy to 
produce 500 currents as 10 from a single current, and 
observed that the size of the carbons greatly altered 
the intensity of the light. Professor Ayrton said that 
the difficulty of subdividing the light was not an 
electrical one, but lay in the fact that the amount of 
light produced is not in proportion to the amount of 
heat produced. In contradiction to Professor Ayrton, 
Mr. Werdermann maintained that the opposing electro- 
motive force in the voltaic arc was directly proportional 
to the original electro-motive force. Professor S. P. 
Thomson pointed out that residual magnetism in the 
cores of the electro-magnets of machines lowered their 
efficiency, and hence short cores as in the Wallace- 
Farmer machine were advantageous, 


DurinG the four months from the ot rm of 
October to the end of January last some eighty British 
patents have beén taken out for electric lighting. It is 
a remarkable fact that the rush for patents which lan- 
guished about Christmas time has begun again with 
renewed vigour; the obvious deduction being that 
plum-pudding is inimical to invention. 


Epison’s FOREIGN SPECIFICATION was published in 
extenso in the Standard for February roth, but without 
diagrams. It describes a means of generating vibra- 
tory currents for the electric light by the vibration of 
magnetic rods in front of bobbins, a commutator bein 
used to make the alternating current continuous i 
necessary. The mutual reaction principle may 
ma tt herein if the rods are electro-magnets. The 
electro-pyres or metal burners are strips, rods, and 
beads of platinum, iridium, ruthinum, rhodium, ozmium, 
titanium, &c., oxide of titanium and other conductin 
oxides, silicon, boron, &c. The intensity of the light is 
regulated by the expansion of the electro-pyre from 
heating, ‘This expansion operates a spring lever which 
throws in a shunt of wire, or one of carbon whose resis- 
tance varies with the degree of expansion of the electro- 
pyre. The expansion of gas heated by the electro-pyre 
is also used as a regulator. Secondary batteries giving 
a continuous current from a discontinuous one are also 
employed. The patent, whether practicable or not, 
displays Mr. Edison’s accustomed ingenuity. 


THE TELEPHONE.—We have received the first num- 
ber of Vol. II. of the Telephone Fournal, published in 
Chicago. It is the organ of the Bell telephone in 
Illinois, being devoted to the propagation of the Bell 
telephone, and is, in short, a trade circular in the guise 
of a paper. The striking feature in it is the list of sub- 
scribers to the “ Telephone Exchanges ” of Chicago and 
Louisville, who are connected by telephone through a 
central office. The list for Chicago actually forms a 
business directory, numbering over 600 names of the 
principal firms, offices, hotels, clubs, and shops in the 
city, giving over 5,000 calls daily ; yet it is only six 
months since the Exchange was started. This truly 
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American go-aheadness is astounding compared to the 
slow, progress of the telephone in England; but let us 
hope it will be stimulating. These Telephonic Ex- 
changes are being rapidly introduced into all the large 


American cities from New York, which has already 750 | 


subscribers, down to Detroit, which has only 150. There 
are actually 17,500 instruments in use, and of these 
some 15,000 are rented. The suit brought by the Bell 
Company against the Gold and Stock will probably 
come on for trial in April or May. The plea of the 
latter is that Gray invented the telephone prior to Bell. 


THE MICROPHONE, as we have before stated, has 
been successfully applied by Professor Rosetti to the 
detection of minute seismic vibrations at Vesuvius and 
on the Solfatara of Possuoli. The subterranean noises 
heard by means of the microphone are classed by 
Professor Rosetti as rumblings, musketry reports, and 
metallic or bell-like sounds. A comparison of these 
microphonic sounds with the motions of the seismo- 
graph in Professor Palmieri’s observatory at Vesuvius 
shows that the rumbling sounds correspond to undula- 
tory motions, and the cracks to perpendicular motions. 
Being far more sensitive than the seismograph, the 
microphone reveals earth tremblings which otherwise 
cannot be noted. At Rocca di Papa on the Alban Hills 
Professor Rosetti could hear the characteristic seismic 
noises in the crater of an extinct volcano, 


Dr. BLECKRODE has observed that a microphone 
through which a strong current is passed emits a 
sound, He attributes the latter to the electro-dyna- 
mical action of the current on its movable part. M. 
Julius, of Breda, Holland, as it will be remembered, 
referred the microphonic action to dilatation of the 
carbon points through increase of temperature, while 
Mr. Varley has attributed it to a small cloud of carbon 
dust, or voltaic arc between the points. 


Cowper’s TELEGRAPHIC PEN will be described to 
the Society of Telegraph Engineers at the next meet- 
ing on February 26th, 


THE TELECTROSCOPE is the name given to a plan of 
M. Senlecq, of Ardres, France, for telegraphing the 
images produced in a camera. The device consists in 
an autographic telegraph similar to D’Arlincourt’s, but 


‘the sending pencil is of selenium, which, as is well 


known, varies in electric resistance with the degree of 
intensity of the light falling onit. This pencil is con- 
nected up to the battery and line in such a way that as 
it crosses the surface of the glass plate on which the 
image is focussed in the camera it receives more or 
less light according to the shading of the image. These 
adations of light are attended by corresponding gra- 
tions in the line current, and by means of an electro- 
magnet at the receiving end these variations of current 
are caused to produce a greater or less pressure of the 
marking crayon on the paper there. Th 

as yet in idea; but like M. C. Borseuil’s imaginary 
telephone, it is worthy of record as the first attempt to 
transmit photographic images by electricity. 


WE äre informed that Major Webber, R.E., and Mr. 
C. E. Spagnoletti, C.E., the former being vice-presi- 
dent of class 65, and the latter supplementary juror 
of group 6 (Electrical section) at the Universal Exhi- 
bition, Paris, last year, have had the honour of being 
presented with a proof portrait of H.R.H. the Prince 
of Wales, accompanied by a gracious letter of thanks 
for their services from His Royal Highness as a per- 
sonal mark of their connection in the work of the 
Paris Exhibition. 


e plan exists 


A DupLicATE TRANS-AUSTRALIA LINE is proposed, 


WE have received the report of the American Tele. 
graphers’ Mutual Benefit Association, New York, Presi, 
dent, J. D. Reid, from which it appears that notwith. 
standing the severe drain on the society, caused by the 
yellow fever epidemic, there is a handsome balance for 
the year. 


THE Direct United States Cable broke down op 
Jan. 4. The Minia is out on the repairs near Torbay, 


In the new French governmental arrangements 
M. Cochery has been appointed minister of Posts and 
Telegraphs. 


SIR CHARLES WHEATSTONE’s PAPERS.—The Phy. 
sical Society’s reprint of Sir Charles Wheatstone’s 
papers will be ready in a few days. 


WE have received the Fr of the Melbourne 
Electrical Society for May-October, 1878. The society, 
which has been in existence four years, now numbers 
over 100 members, including ladies, 


UNDERGROUND LINES IN PHILADELPHIA.—In 1877 
several underground lines were laid in Philadelphia 
after a plan of Mr. David Brooks, and in connection 
with the working of the city railways. One of these 
lines crossed the Schuykill river. The line consists in 
cotton-covered copper wires laid together into cables 
and pulled through iron pipes, which are then filled 
with paraffin oil. In this way fifty No. 18 copper wires 
are easily drawn into a pipe 1 inch in diameter. The 
most convenient length for drawing in and splicing is 
1,000 feet. The oil solidifies at 20° below zero F. 
The insulation is 2,500 megohms per mile at 40° F, 
The system, which is specially useful for telephone 
circuits, has been patented in all foreign countries, and 
a company has been formed to work it under the title 
of the ‘ Brooks Underground Telegraph Construction 
Company, Limited,” Philadelphia. 


- We have received the following small drama from 
our facetious correspondent Will.o’-the-Wisp. 


THE INVENTOR AND THE OFFICIAL. 


ScENE.—The general Post Office, St. Martins-le 
Grand. | | 
BRITISH TELEGRAPH OFFICIAL discovered at his desk. 


Enter an OLD INVENTOR. © 


B.T. O. (Warmly) “ How do you do, Mr. Crazytop? 
Delighted to see you. I haven’t seen you for an age.” 

O. I. (Humbly.) ‘ Pretty well, thank you. I’ve been 
very busy lately. I’ve got something good here to show 
you; a fine idea; save no end of money. I patented 
it a year ago, and I’ve been at work on it ever since.” 

B. T. O. (Warmly) | “Oh, indeed; I’m very glad to 
hear it. You know we are always ready to welcome 
any new thing.” 

O. I. ‘“ Especially if it’s American.” 

B. T. O. “ Hum.’ Let us see this instrument.” 

O. I. “There she is.” [Explains its merits.) “You 
see that it will be a great saving to the service.” 

B. T.O. (Warmly) “ Well, we'll have it tried, Mr. 
Crazytop.” | 

O. L (Humbly.) “ If you please, I should like to expen- 
ment with it a little while myself on a real line, so 4s 
to improve and perfect it. Of course I have no tele 
graph line in my house, and I must come to you fot 
one.” 

B. T. O. (Warmly.) “By all means, Mr. Crazytop il 
you pay for it.” | 


| 
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O. I. (Gloomily.) “I can’t pay for it.” yc = 

B. T. 6 (Warmly) “ Well, good-bye, Mr. Crazytop, 
| shan’t see you for some time; I’m going to havea 
trip in America on behalf of Government, to see if I 
can’t pick up some novelties, and introduce them here.” 

O. I. (Abstractedly.) “Ah! I daresay you'll enjoy 
that. Good-day.” | 

B. T.O. (Warmliy.) “ Good-bye, Mr. Crazytop, good- 
bye. (Aside.) Confound the man, he’s a perfect 
nuisance.” 


Dr. Burpon SANDERSON’S investigations on the ex- 
ceptional property possessed by the leaves and other organs 


of certain plants of exhibiting definite movements in . 


response to mechanical, chemical, and electrical stimuli, 
have led him to the conclusion that the exciting process 
in plants is similar to that which takes place in animal 
tissues when they are stimulated in the same way. 


Proceedings of Societies. 


PHYSICAL SOCIETY. 


Ar the meeting of this society on Jan. 25, Dr. ERCK 
exhibited a constant bichromate of potash cell con- 
sisting of a narrow lead trough, 12 ins. long by 3 ins, 
wide, by 1 in. deep, lined along both sides internally 
with carbon plates. The zinc plate, 10 ins. long, is 
immersed in the solution to the depth of an inch mid- 
way between the carbons, A circulation is maintained 
by allowing fresh solution to drop into the cell at one 
end, and the old to drop away at the other. As the 
space between the two carbons is prs half-an-inch, the 
internal resistance of the cell is only about 4 ohm on 
short circuit. To obtain the maximum current, 8 ozs. 
of solution is supplied per hour. This battery is used 
by Dr. Erck to drive a small astronomical clock. Dr. 
Erck also showed a battery composed of carbon and 
zinc plates mounted on an axle rotated by wheel work. 

Messrs, Elliott Bros., exhibited sundry novel com- 
mutators, | 

At the meeting on Feb. 8, Dr. O. J. LoDGE read a 
paper on the thermal conductivity of a rod, and Mr, 
SHOOLBRED discoursed on the Electric Light (see our 
Notes under this head). 


THE SOCIETY OF TELEGRAPH ENGINEERS. 


At the meeting of this Society on February 12, MR. 
WitLoucusy SmirH read a paper on the “ Working 
of Long Submarine Cables,” and Mr. C. F, Varley 
opened the discussion. 


atents—1 879. 


4. “An Sp Perd mode of and means for obtaining 
writings and designs for printing and other purposes by 
means of electricity.” ALEXANDER. BROWN (communi- 
cated by Gabriel Phillipe Loriss Bellet and C. H. O, 
Hallez d’Arros, Paris). Dated Jan. 1. : 


27. “Improvements in apparatus for producing 
electric light.” B.A. RAworTH. Dated Jan. 3. . 


58. “Improvement of galvanic cells and batteries.” 
W. Erck. Dated Jan. 6, | 


| Feb. 15. 


. 60. “ Improvements in telephonic apparatus.” . JOHN 
jan d (communicated by M. Boudet, Paris). Dated 
65. “Improvements in electric lamps.” A. M, 
ae (communicated by E. Ducretet, Paris). Dated 
an. 6. 0.034 .aaTaic 
83. ‘‘ Improvements in electric lamps.” W. Lapp 
(communicated by J. Jaspar of Liege). Dated Jan. 8. 
153. “ Improved instrument or means to beemployed 
in illuminating and examining internal parts or cavities 
of the human or animal body.” (Communicated by 
M.C. F. Nitze, Vienna.) Dated Jan. 14. nes 
178. “Improved means for obtaining light by 
electricity.” A, DE MERITENS, Paris. Dated Jan, 15. | 
192. “An improved method of and apparatus for 
preventing rapid eombustion or destruction of the 
electrodes used in electric lighting. G. Remincron. 
Dated Jan. 16. 
229. ‘Improvements in telephones. W. R. Lake 
(communicated by F. Blake, Jr., Weston, Mass., U.S). 
Dated Jan. 20. | 
245. ‘‘Improveménts in apparatus employed . in 
electric lighting.” R. E.{B. Crompron and P, W. 
WiLLans. Dated Jan, 21. 


_ 259. “An improved lamp or apparatus for. shading 


_ the electric and other lights, and for producing various 


effects of light for scenic and other purposes.” T. W. 
GRIEVE. Dated Jan. 22, eet 


277. ‘A new or improved electrode or electric candle 
for the purpose of. lighting by electricity, and effecting 
the divisibility of. the electric. light.” . SicisMuND 
Couné, Dated Jan. 22, | | 

299. “Improvements in apparatus for producing 
light by electricity and other means.” H. J. HADDAN 
(communicated by E. Molerd and J, Celrian, San 
Francisco), Dated Jan, 24.. 

307. ‘Improvements in and ‘relating to insulated 
wires and cables, and in the method of insulating, 
fixing, and laying the same for telegraphic and other 
purposes,” . MosEtey. Dated Jan. 24. pal: 

325. ‘Improvement in electric light apparatus.” E, 
L. PARAIRE. Dated Jan.27, 
332: “Improved means of obtaining currents of 
electricity.” : BARON ELPHINSTONE, C. W. VINCENT. 

348. ‘ Improvements applicable to submarine’ tele- 
ee A. M. CLark (communicated by F. J. F. 

ithand, Paris). Dated Jan. 27. 

359- “Improvements in electro-metallurgy and 
their application.” H.’Brirtain. Dated Jan, 29. 

371. “Improvements in magnetic appliances and 
garments,” L. M.Becker. Dated Jan.29. | 

389. ‘Improvements in and relating to, reflectors for 
electric-lighting apparatus.” W. R. Lake (communi- 
cated by E. B, Watson, Yokohama), Dated Jan. 30. 

go. “An improved protecting coating for ships, 
telegraph cables, and other structures or materials.” G, 
Watson. Dated'Jani'36, 

94. “Improvements in telephones.” J.H.JoHNSON 
(communicated by F. A. Gower and C. Roosevelt, Paris), 

416. “Improvement in electric lamps,” J. D, F. 
ANDREWS, Dated Feb, 1. 
427. “Improvements in electric. lamps.” : Dated 

454. “Improvements in means and appliances ‘for 
electric’ lighting.” R. W. H. P. Hicas. . Dated 
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465. ‘Improvements in buoys exhibiting electric 
light, and in batteries for generating electricity for this 
and other purposes,” S. W, M. pe Sussex. Dated 
Feb. 5, 


“Improvement in galvanic batteries.” T-. 


SLATER. Dated Feb. 6. 
ABSTRACTS OF PUBLISHED SPECIFICA- 
TIONS—1878. 


1779. “Improvements in speaking telephones and in 
apparatus connected therewith.” J. F. BAILEY (com- 
municated by G. M. Phelps, New York). Dated May 2. 
8d. This describes forms of Bell telephone having 
more than one coil and plate, dampers to the plate, 

lates divided into two or more vibrating areas com- 
bined with two or more coils and cores, vocalising 
chambers in combination with the plates, telephones 
with two parallel vibrating diaphragms, and an arrange- 
ment of telephone calls, &c. 


1783. ‘‘ Electro-pneumatic bell indicators.” J. W 
Epmunpson. Dated May 3. 2d. A pendulum is set 
Swinging either by a pneumatic or electro-magnetic 
signal. The swinging of the pendulum tells the atten- 
dant whence the signal came. Not proceeded with. 


1882. ‘‘Telephones.” J. F. BAILEY (communicated 
by G. Gray, Chicago), Dated May 10. 6d. This 
describes several forms of Bell telephone in which two 
or more simple telephofies are clustered together. 

1889. “Lighting gas jets by electricity.” A. R. 
Motison. Dated May 10. 2d. This consists in 
causing a platinum wire or piece of spongy platinum 
to be gently heated by the current, and then allowing 
the gas to impinge upon it so as to intensify the heat- 
ing thus begun by catalysis, Not proceeded with. 

1917. ‘‘ Transmitting and receiving electrical and 
telephonic excitations.” A.S. Hicxiey. Dated May 
13. 6d. This consists in using a diaphragm radially 
magnetised ; or of polarised rings in sections, united 
by a dia-magnetic metal; and of attaching the string 
telephone to the diaphragms of electro-magnetic tele- 
phones in such a way that from one string mouthpiece 
several telephones may be operated. 


1927. ‘‘ Electric apparatus.” P. JENSEN (communi- 
cated by A. J. B. Cance, Paris). Dated May 14. 6d. 
This consists in forming electro-magnets, for motors, 
and dynamo-machines, by building them up in con- 
centric layers of wire and soft iron rod-cores, New 


a 4 of bent armatures and commutators are also set 
orth, 


1937. “Coating telegraph wires.” W. ABBoTT. 
Dated May 15. 2d. This consists in insulating wires 
with cotton steeped in the residuum from the manufac- 
ture of ozokerit, applied hot, and with or without any 
other insulating material, Not proceeded with, 


General Science. 


Licut and CoLour Sensations.—M. Aug. Charpentier 
and Dr. Lanholt have come to the conclusion, from recent 
experiments communicated by them to the French Academy 
of Sciences, that the sensations of light and colour are the 
results of two distinct functions, which, although they are 
intimately blended in the habitual use of vision, may be 
clearly distinguished from each other by physiological 
analysis. By experiments with lenses they found that the 
sensibility of the eye to light was much greater when the. 


eye is at rest in darkness than when it is in activity. Ther 
was, however, no such difference noticeable in the sensibjl; 
to colour. M. Charpentier thinks that the explanation of 
this fact is to be found in the discovery by Ball and Rithng 
of a reddish chemical substance in the retina, which js 
discoloured by light, and which is renewed by darkness, jf 
we admit, as seems probable, that the optic nerve is excite 
not directly by light, but indirectly by the chemical modi. 
fication which the light produces in the retinal red, the 
superior sensibility of the eye in repose may be explained 
by the excess of the photo-chemical substance which the 
eye has acquired under the influence of darkness, 


An Iron Mountain.—The Cerro de Mercado, a Mexican 
mountain, supposed by Humboldt to be an immense zerolite, 
has recently been explored by Senor Weidner, who found 
the hill to be deficient in the chemical constituents of meteo. 
tides—namely, iron, nickel, and cobalt, in a native e 
malleable state; but, on the contrary, to be largely com. 
posed of crystalline, magnetic iron, and various oxides of 
that metal. : 


Fiow or Rivers.—The commonly received theory of 
the flow of water in streams ascribes a gradually diminish. 
ing mean velocity to successive layers of water from the 
surface of the stream down to the bottom. Prof. James 
Thomson, of Glasgow, sees reason to doubt the truth of 
this view, and puts forward the theory that the accelerated 
surface water tends to sink, while the friction-retarded bottom 
water tends to rise and mix itself with the surface water, 
where it receives acceleration from gravity in running 
down hill. | 


Mesoquitz.—The honey mesquite (Algarobia glandulosa) 
is one of the principal forest trees in Texas. It is a short 
spreading tree resembling an apple tree, and attains a 
trunk diameter of eighteen inches. . It belongs to the 
leguminous family, and bears pods nine or ten inches long, 
containing beans enclosed in a sweet pulp like that of the 
honey locust. Both beans and pulp are eaten by the 
Indians, and sometimes by white men, though they ar 
chiefly given as fodder to horses. It is allied to the lignum 
vite, and resembles it in hardness and _ durability, 
Fences of this timber in Southern Texas have been known 
to last fifty years. The poles of the military telegraph im 
Texas are made of it. 


SRBASTINE is an explosive made jin ‘Stockholm by 4 
company. It is a compound of nitro-glycerine, wood 
charcoal, and certain explosive salts. Ignited by fire 
sebastine burns readily, but does not explode, If confined 
in detonating capsules, like dynamite, it explodes with great 
violence. Its merit consists in its being safer than other 
nitro-glycerine preparations, from the fact that its massis 
dryer, and the explosive oil does not escape. It is also 
more powerful and rapid than ordinary dynamite No, P 
(containing 75 per cent. of nitro-glycerine). Sebastine 
was patented in Sweden in 1872, and although the yearly 
output is now 60,000 kilogrammes, no accident has 
occurred from it during the five years it has been in use. 


NoseL's ExPLosive Gum.—Recent experiments with 
this new explosive at the St. Gotthard Tunnel, prove it to be 
of double the exploding power of dynamite. It has also 
the advantage over the latter of keeping for an indefinite 
time under water without deteriorating, an important 
quality in torpedo work. Camphor added fits it for gunnery. 


A New AnestuHetic.—M. P. Bert has discovered that 
a mixture of equal volumes of nitrous oxide and atmo- 
spheric air administered to the patient at a pressure of two 
atmospheres, operates as a harmless anæsthetic which 
produces long intervals of insensibility. 


i\ 
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City Hotes. 


Old Broad Street, Feb. 12, 1879. 

Tug ordinary general meeting of the proprietors of the 
Eastern Telegraph, Limited, was held on the goth ult. at 
the City Terminus Hotel, under the presidency of Mr, 
_ Pender, M.P. The chairman moved the adoption 
of the report, an abstract of which will be found in our 
last issue. The Marquis of Tweeddale seconded the 
motion.—A Shareholder complained of the increased 
capital, and thought that some effort should be made 
to stop further increase in the future——Mr. Barum 
called attention to the fact that whilst their receipts 
were decreasing the expenditure was increasing.— 
The chairman, in answer to questions, said that there 
could not be progress without capital, and of late years 
their progress had been remarkable. One of the great 
disadvantages under which they laboured was the 
codification of messages, by which two or three words 
were made to represent a great many. The Cyprus 
cable, which had cost the company £30,000,:had earned 
at the rate of £5,000 a year.—The report was adopted 
with three dissentients.— Upon the re-election of the 
Marquis of Tweeddale being put to the meeting, the 
resolution was negatived by a majority, upon which a 
poll was demanded.—Mr. William N. Massey, M.P., 
having been re-elected to a seat at the board, and the 
retiring auditors having been also re-elected, the pro- 
ceedings closed in the usual manner.—The result of the 
poll was in favour of the re-election of Lord Tweeddale. 

The half yearly meeting of the shareholders of the 
Anglo-American Telegraph Company was held on the 
roth inst., under the presidency of Viscount Monck. 
The chairman in moving the adoption of the report (of 
which an abstract appeared in our last issue) said, 
“From different causes they had been obliged from 
time to time to change the tariffs at which they carried 
messages to America, and that change rendered every 
comparison between any two periods useless, They had 
now, however, been working for nearly two years at a 
uniform tariff, and from the best opinions they could 
form in regard to the figures of the three half-years, 


they found that their revenue showed an increase of 


from 5 to 7 per cent. That was encouraging in itself, 
and more encouraging when they considered the de- 
pression of trade which had existed during the past two 
or three years, and he thought they might reckon that 
the 5 or 7 per cent. would be largely increased in the 
future, when the existing depression should have passed 
away. In the report the board alluded to the failure of 
the expedition to vs aged the 1866 cable; that was put 
into the report merely pro formd because, although the 
fact was mentioned at the last meeting, they were unable 
to put it in the report. The failure was no doubt a 
strong warning to them in reference to laying by an 
adequate sum for renewal fund. The directors had 
laid by what they considered an adequate sum and they 
were glad to have been able to do so without reducing 
their dividend to an extent which would be excessive. 
He hoped that the time would come when the normal 
increase of traffic would enable them to pay a much 
larger dividend. There was one point to which he 
would direct attention, because it was a new source of 
expenditure—the superannuation fund for retiring 
officers, It might be well argued on general principles 
that it was the duty of every man to provide out of his 
income for his old age or a provision for his family; 
that, no doubt, was sound reasoning, but, unfortunately, 
it would be found in practice that, taking all the great 
employers of labour, from the State downwards, it had 

en deemed necessary to make some provision inde- 
pendently of the man’s own exertions for his old age or 


for his forced retirement in consequence of illness ot. 
other cause. If such a provision were not. made, they 


would have from time to time cases of absolute misery | 
coming before the directors, which human nature would | 


be oy | unable to resist, and provision would thus 
have to 
manner instead of systematically. That was the reason 


which induced the State to provide a superannuation . 
for its servants, and it was found to operate exceedingly 
well, because it gave them a strong hold over their 
servants during their period of service. There was à . 


particular reason in this company why such a fund 


should be established, owing to the natureof the occu- 


pation. The mirror system of telegraphy was very 


trying to the sight, and after some years the men who | 


worked it frequently became altogether unable to earn 
their living in any other way. The board proposed 


that the funds of the company should be charged with 


only one-half of the superannuation fund, the officers 


themselves being called upon to provide the other half, 


In reference to the proposed new company, which it 
was said was starting in my erga to them, he said 
that the proprietors had no doubt seen a statement in 
a City article in reference to this matter ; but he thought 
that article had been written with the view of what was 
called forcing the directors’ hands at that meeting. 
The caution money of the company had not been paid 


as stated. The directors were fully alive to the im- 


portance of any attempt of that kind. They were 
taking every means in their power to protect their 
interests, and he trusted the shareholders would have 
sufficient confidence in the directors to leave the matter 


in their hands, and not play into the hands of the enemy - 
by forcing them into premature disclosures. In con- 
clusion, he congratulated the proprietors on the growing. 


prosperity of the company. The cables were working 
well, e French cables had been ten years in the 
water, and were still working well, and he trusted that 
the prosperity of the company would not be interfered 


with, The motion having been seconded, in answer to . 


a proprietor, the chairman stated that the board proposed 


to place £2,000 a year to the superannuation fund.— 
Mr. Jackson, whilst generally congratulating the pro- 


prietors upon the condition of the company, criticised 
the expenditure and advocated a reduction. He also, 
whilst admitting the principle of establishing a super- 
annuation fund, expressed an opinion that they were 
not yet in a sufficiently prosperous condition to carry. 
out the s 


superannuation fund, pointed to the confidential nature 
of the work in which they were engaged, and its deterior. 
ating effect upon the sight, The board endeavoured, 
as far as possible, to curtail the expenditure, but not at 
the expense of efficiency. No stone would be left un- 
turned in order to find the most durable cable for their 
purpose. As to the duplex cable, if they used the patent 
it would cost them £1,500 a year. They had been 
experimenting with the duplex, and had found that 
by it they could get 90 per cent. more work out of the 
cable, and if it proved a success, £1,500 a year would 
not be a large amount to pay. The report was adopted, 
and the dividends therein recommended declared. The 
resolution relative to the superannuation fund was met 
by an amendment to the effect that the matter should 
be postponed for six months, which, upon being put to 
show of hands, was carried. A poll was demanded,: 
the chairman stating that the board held proxies to the. 
extent of £3,000,000 in favour of the resolution, The 
amendment was ultimately withdrawn, upon the under-. 
standing that the matter should be again brought 
forward at the next meeting. oes 4 

At the sixth ordinary general meeting of the 


2 
2 


e made out of the funds in a fragmentary 


tion.—After some further discussion, the’ 
chairman, in reply, as an argument in favour of the 
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Western Brazilian Telegraph. Company (Limited) Mr, 
Henry Rawson presiding the chairman, in moving the 
adoption of the report, of which an abstract appeared 
in our issue of Feb. 1st, said the directors had tried to 
the utmost to carry on the affairs of the Company, and 
if they had failed. in securing a good profit last year, 
it was from no fault of their own, but from circum- 
stances over which they had not, and could not possibly 
have, any control, He then referred to the stagnation 
in commercial affairs, and the difficulties against which 
they had had to contend through the numerous 
interruptions of their cables and other misfortunes. 
During the last twelve months they had relaid 830 
miles of their cables, 730 of which were entirely new 
sheathed, and it had all been done with from £24,000 
to £25,000 supplied by the shareholders. When he 
told them that 830 miles formed a third of their entire 
system, and that the whole of their system had cost 
them ..£1,700,000, they could: not say that on this 
occasion . they had not done the work most 
economically. It was very satisfactory to know that 
in the deep water they found that the original cable 
was very good. During the next year he thought they 
might hope to earn as good a revenue as could be 
earned from their lines. With respect to their capital 
account, they had made a debit of £70,000 for laying 
the cable into Maranham, according to the terms of the 
concession, If they had had a better revenue account he 
would have preferred to put the whole of this to that 
account, although it actually belonged tocapital account. 
The motion having been seconded, the chairman, in 
reply to a question, said they had tested their cables to 
a. very great extent, and found them better than they 
expected they were twelve months ago. In twelve 
months’ time they hoped to be out of debt and 
difficulty. The report was then adopted. 

The ordinary general meeting. of the shareholders of 
the Submarine Telegraph Company was held on the 
11th inst. at the City Terminus Hotel, Cannon Street, 
under the presidency of Sir James Carmichael, Bart. 


The report stated that the accounts for the six months 


ending December 31st, 1878, showed an increase over 


the corresponding half year in 1877, and the directors © 


were consequently enabled, after adding the usual 


proportion of the receipts to the reserve fund, to 
recommend a dividend at the rate of 174 per cent. per 


annum, The lease of the Company’s offices in 
Threadneedle Street, which was held under Govern- 
ment, would expire in June, 1880, and as additional 
accommodation was required in the building for the 


exclusive use Of the Post Office, her Majesty’'s 
Postmaster-General had given notice to the directors’ 


that he would be unable to extend the Company’s lease 
beyond its present term. The board had consequently 
obtained an eligible site in Throgmorton Avenue, on a 
lease for.80 years, and had entered into a contract with 
Messrs. Peto Brothers for the erection of new offices for 
the sum of £16,229. The Chairman moved the 
adoption of the report.. Sir Thomas Dakin seconded 
the, motion, ‘The report was adopted without 
scussion, and the dividend. therein’ recommended 
eclared, after which, resolutions were adopted 
unanimously, authorising the directors to apply for a 
supplemental charter, giving the Company power to 
purchasé the lan 
a portion of the reserve fund of the Company for that 


The report of the India-rubber, Gutta-percha, and 


Telegraph. Works Company (Limited) states that, after 
all working expenses and depreciations and providing 
for bad debts, the net profit for the year is £43,463. 
Adding £18,950 brought forward from 1877, and 
deducting £2,514 written off shares held a the 


the land and erect their offices; and also to use 


Company, and 411,750 interim dividend paid jg 
August, there remains a disposable balance of LB 
Of this the directors have set aside £25,000 to £ 
credit of a reserve fund, and they recommended 
distribution of £14,100 in dividend for the last half. 
year, being at the rate of 10 per cent. per annum, fre 
of income tax carrying forward £9,048 to the credit of 
the current year. 

The report of the Cuba Submarine Telegra 
Company (Limited) to be presented at the meeting op 
the 19th inst., has been issued, From this it appear 
that the gross receipts for the half year, including the 
balance brought from last account, amount to £16,106; 
and the expenses to £4,253, ety | a sum of £11,859, 
The balance, after providing for the preference 
dividend, would admit, under ordinary circumstances 
of a dividend on the ordinary shares at the same rate 
as that declared for the corresponding period of last 
year. The directors regret, however, to report that the 
Company’s original gutta-percha cable broke down jg 
the month of September last, and that there are signs 
of a fault in the.new india-rubber cable. Mr. Keith 
the Company’s manager in Cuba, is now engaged in 
the repair of the original cable, and when that jg 
completed (of which intelligence may arrive at any 
time) he will proceed to the repair of the new cable, 
Under these circumstances, and having regard to the 
necessary outlay on these repairs, which cannot be 
accurately estimated at present, the directors do not 
think it prudent to recommend a larger dividend than 
6 per cent. on the ordinary shares. After payment of 
the dividend of 10 per cent. on the preference and that 
of 6 per’cent. on the ordinary shares, there will remain 
the sum of £4,053 to be carried forward. The 
directors report that in consequence of the final 
suppression of the rebellion in Cuba, the land lines of 
the Spanish Government are now competing with-the 
company’s line, A falling off in local business may 
therefore be looked for in future. 

The Eastern Telegraph Company notifies the ex. 
tension of its lines in Cyprus, from Larnaca to Nicosia 
and Limasol, with a uniform tariff to all places in the 

The following are the latest quotations of telegraphs = 
Anglo-American, Limited, 594-604; Ditto, Preferred, 
86-87; Ditto, Deferred, 344-34%; Black Sea, Limited, 
—; Brazilian Submarine, Limited, 68-64; Cuba, Limited, 
83-9; Cuba, Limited, 10 per cent. Preference, 154-16; 
Direct Spanish, Limited, 14-2; Direct Spanish, 10 pet 
cent, Preference, 10-10}; Direct United States Cable, 
Limited, 1877, 114-11§; Eastern, Limited, 74-7} ; Easter, 
6 per cent. Debentures repayable October, 1883, 104-107} 
Eastern $ per cent. Debentures repayable August, 1887, 
100-103 ; Eastern, 6 per cent. Preference, 113-114; Eastem 
Extension, Australasian and China Limited, 7$-7#; Eastem 
Extension, 6 per cent, Debenture, repayable February, 1891, 
105-108; German Union Telegraph and Trust, 74-8; 
Globe Telegraph and Trust, Limited, 5-53; Globe; 
per cent. Preference, 10}-10%; Great Northern, 74-8} 
Indo-European, Limited, 20-21; Mediterranean. Ex 
tension, Limited, 2}-3}; Mediterranean Extension, 8 
per cent. Preference, 9-93; Reuter’s, Limited, 10-1} 
Submarine, 220-230; Submarine Scrip, 14-2}; West 
India and Panama, Limited, 14-2}; Ditto, 6 pe 
cent. First Preference, 84-82; Ditto, ditto, 
Preference, 73-84; Western and Brazilian, Limited, 
24-34; Ditto, 6 per cent. Debentures “ A,” 85-00, : Ditto) 
ditto, ditto, “BB,” 80-85; Western Union of U.S. 7 pet 
cent., 1 Mortgage (Building) Bonds, 114-118; Ditto, 6 
per cent. Sterling Bonds, 101-103; Telegraph Construction 
and Maintenance, Limited, 31-32; Ditto, 6 per cent 
Bonds, —; Ditto, Second Bonus Trust Certificates, 24-24; 
India Rubber Co., 10-114. 
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LIGHT APPARATUS, 


fest | FOR EXPERIMENTS, &c. 


No. 1 Set—Price £58.—This Apgesttes consists of a self-regulating Electric : Lane, with silvered 
copper reflector; a powerful Galvanic Battery of 10 cells, with sufficient acids, &c., to work it several times ; 
the and all the necessary connections and conducting wires. 


be No. 2 Set—Price £10.—This Set is similar to No. 1, but the battery consists of 30 cells, and is 
not capable of lighting up brilliantly a moderate sized shop or room. 


ban No. 8 Set—Price £20. —This set is similar to the preceding, but the battery consists r à 50 large 
t of sized cells, and the illuminating power is much greater. 


The APPARATUS FOR USE WITH THE ELECTRIC LIGHT. 
final Batteries, Carbons, Conducting Wires, Regulators, &c. 


my D Agents for HICKLEY'S PATENT TELEPHONES, price £2 10s. per pair. 


PRICE LISTS of SCIENTIFIC APPARATUS and CHEMICALS, Post Free 3d. each. 


oi ‘SPECIAL QUOTATIONS TO THE TRADE AND LARGE CONSUMERS. à 

JACHSOon «x, co. 
“a | (J. ORME & H. M. CAPNER) 

65, BARBICAN, LONDON. 
16; 


ZANNI & BRIDGER, 
MAGNETIC AND ELECTRIG- TELEGRAPH WORKS, 


887, 1, JAMES STREET, OLD STREET, LONDON, E.C. - 


Magneto-Electric Bell Pulls, entirely zm 
dispensing with the use of battery ; very 
useful for Private Houses for ringing from 
House to Stables; for Ships also 
made larger to ring gongs for Mines, &c, 

_Used with great success with the Telephone. 
Magneto ond. 


Patent Morse Instrument to work 
; without Battery. 


Batteries and all kinds of Electric Bells, 
Buttons, Indicating Tablets, with the latest 
Improvements. 

CONSULTING ELECTRICIAN—G. ZANNI. 
Liberal Discount to Trade. 


| Gong for Block System. 
SOLE PATENTEE 
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M. SADEE 


INVENTOR OF THE 


UPRIGHT MAGNETIC MACHINE, 


So universally used by the Medical Profession, 


Electrical, Galvanic, Magnetic, Chemical, Photographic, 1 
and Pneumatic Apparatus. | 


Electric Bells and Indicators of every description. 
For Hotels, Warehouses, Manufactories, Mines, and Domestic and General Use. 


19, ASTON STREET, BIRMINGHAM. 4 


DAVIS AND TIMMINS, 


MANUFACTURERS OF ALL DESCRIPTIONS OF SCREWS AND 
TURNED PARTS FOR ELECTRICIANS. 


BINDERS, TERMINALS, CONNECTORS, CLAMPS, AND TELEGRAPH WORK IN GENERAL 
KEPT IN STOCK. 


BOWLING GREEN LANE, FARRINGDON ROAD, E.C. 


ELECTRIC HOUSE BELLS. 


BURGLAR DETECTORS. FIRE ALARMS. 
Electric Bells on the best system from 8s. 6d. each. A 


INDICATORS with Improved Mechanism. CONSTANT BATTERIES. WOOD & CHINE 
PUSH BUTTONS. INSULATED WIRE. 


HOUSES & MANSIONS FITTED. ESTIMATES GIVEN. 4 
ILLUSTRATED CATALOGUES with Diagrams, enabling everyone to fix their own Bells, Post free. 


Messrs ARCHBUTT, TESTIMONIAL. ** RUGBY, May, 1878." 
‘Your Electric Burglar Detectors fitted in my house last month have already proved efficient.” 


PROFESSOR HUGHES’ MICROPHONE, price complete, with 3 Cell Battery and Instructions, 13s, «» 


Magnets of all descriptions. Silk covered Wire. Binding Screws, 3s. per dozen. Double Line Wire 
Is. 6d. per dozen yards. Silk Cord. Switches, &c., &c. Tatephane Signal Transmitters, 105. 6d. each. 


The Tourist’s Friend :—A PEDOMETER, registering distance walked, Per: en post free in Great 4 
Britain and Ireland. 


& W. E, ARCHBUTT, 


BRIDGE STREET, WESTMINSTER, S.W 
FACING THE HOUSES OF PARLIAMENT. 


PHOTOGRAPHY 


(RAPID DRY PROCESS). 


Previous Knowledge not necessary. 


No Chemicals required in the field, Tourists’ Pocket Camera and Slides, 


for Plates 4% by 3%. Lens, Patent Folding Stand, Chemical Laboratory, 
_ and every requisite. 


Price Complete, £8 8s. | g | 
THE SAME SET FOR PICTURES 5 x 4, £9 Qs. 1 
Practical Instruction Free. 

Sensitive Plates 2s. 6d. per dox. 


WRATTEN & WAINWRIGHT, | 


38, GREAT QUEEN ST, LONG ACRE, W.O. 


‘ 
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| Weekly, 2d, ; by post, 


: 
| 
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DESIGN AND WORK: 


ILLUSTRATED JOURNAL OF IN VENTIONS 
MANUFACTURES, SCIENCE & ART. 


office: 41, Tavistock 8t., Covent Garden, London, W.C, | 


This Journal is devoted to the Advancement of the 
Exact Sciences, to 
CHEMISTRY in the Class and the Laboratory, 
To the Use of 
TOOLS in the WORKSHOPS of AMATEUR and 
PROFESSIONAL WORKERS; 

AND MACHINERY OF EVERY DESCRIPTION. 
The Progress of Electro-Metallurgy ; 
THE MICROSCOPE anp ITS ACCESSORIES ; 
THE LATHE and its Uses; 
AMATEUR WATCH & CLOCK REPAIRING. 
Physical Scierice in General, 

With PHoToGRAPHY, TELEPHONY, and PHONOGRAPHY. 


The Organ, | Violin, Harmonie, and 
usical instruments. 


British and Inventions, Science and Art. 


Biectricity and Electrical Apparatus. 
ASTRONOMY AND ASTRONOMICAL INSTRUMENTS, 
Intercommunication between Readers on all Subjects of 

. |. Genuine Interest, ec. 


"post, 1s. Quarterly subscription, post free, 2s. od. 


Monthly parts, 9d., by 


‘BIRKBECK BUILDING SOCIETY'S ANNUAL 
HACHIPTS EXCEED FOUR MILLIONS 


HOW TO PUROHASE A HOUSE. FOR TWO 
GUINEAS PER MONTH, 


With Immediate Possession and no Rent to pay. 
Ole of the Society, a9 & 30, Sou 
Buildings, Lane. 


HOW TO PURCHASE A PLOT OF LAND FOR 
FIVE SHILLINGS PER MONTH, | 


With RE = Possession, either for Building or Gardenin 
y at the: Office of the 
[ETY, 29 and Southampton Buildings, Chancery Lane. 


BOR TO INVEST YOUR MONEY WITH 
SAFETY. 


pply at the Office of the BANK, & 30, Southampton 
Be ings, Chancery Lane. Deposits recei at varying rates of 


interest for stated periods, or repayable on demand, 


Current Accounts opened with Persons properly introduced, and 
Interest allowed off the minimum monthly balances. English and 
Beak Stocks and Shares purchased and sold, and Advances made 

ereon 

Office hours from ro to 43-except on Saturdays, when the Bank 
close#at 2 o'clock. On ondays the Bank is open until 9 o'clock 
in the Evening. 


A Pamphlet, with full partionlars, may be had om application, : 


FRANCIS RAVENSCROPT, Manager. 


BDWARD PATERSON, 


MANUFACTURING | HLECTRICIAN, 
» 3, BEDFORD COURT, COVENT GARDEN, | 


WoREsS—-GRAY’S INN ROAD. 


EXPERIMENTS IN ELEOCTRIO LIGHTING CARRIED OUT. 


PATERSON’S ELECTRIC LAMP & BATTERY, for experiments with the Electric Light, ks 55 
APPARATUS FOR SCIENCE SCHOOLS AND LECTURE PURPOSES. 4 


RUHMEKORF?F COILS AND VACUUM TUES. .~~Purchasers of more than £2 value of these can see them tested 
fore purchasing. 
Telephones, Telephone Calls, Telephone Wires, Electric Bells, Indicators, and Pushes, 


SIEMENS’ & GRAMMES’ DYNAMO-MACHINE and LAMPS on Hire. 


| 9. PROFESSOR 8. P. ‘THOMSON’S LANTERN SLIDE GALVAN OMETER, 208, . 
New Illustrated Catalogue f 60 pages, post free 6 stamps, 


‘PARIS, 1878. 


OF 


RO! 


a 


RS Co., Eng gineers, Lincoln, En gland ; 


The Greatest Regularaity and 
Steadiness in Working 


Are Fitted with their 


2 Patent High Speed Governor, 


ROBEY &Co’s 
ELECTRIC ‘LIGHT ENGINES 


hu, full Partionlars and. Prices applieation 
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Ww. ML. WARDEN & Co., 
TELEGRAPH ENGINEERS AND 


707 GREAT GEORGE STREET, WESTMINSTER, S.W. 4 | 


Contractors for the Erection and Complete Equipment of Lines of 
Telegraph, and for the Supply of Telegraph Stores. 


URE OF IRON POLES AND TELEGRAPH WIRE. 


ALSO OF EVERY DESORIPTION OF = 
TELEGRAPH INSTRUMENTS AND APPARATUS. = 


W.M. WARDEN, of ‘the late Firm of Warden, Muirhead and Clark. 


WALTER HALL, 
MA NUFACTURER OF INSULA TED WIRE, . 


For Electric Lighting, Telephones, and every description of Telegraphic Apparatus. 


k Sik and Cotton Covered Copper Wires, suitable for Electrical Instruments. German Silver Wires for Resistance 
Coils. Coils for Electric Be Needle and other Instruments Wound and Tested to order.  India-Rubber, Gutta- 


-Percha, and other kinds of Insulated Wire requisite in fitting yf Electric Bells for domestic and other purposes. T h 
Cables for Submarine, Subterranean and Aérial Telegraphs, Mines and Gunnery Experiments ; also for Naval and 4 
neering purposes. Ebonite, Tissue, Gutta-Percha, Paraffin. India-Rubber and Shell-Lac Varnishes, &c., supplied. E— 


| ae. orks: Mansfield Street, Southwark, SE. City Office & Warehouses : 10, Love Lane, Wood Street, BE 3 


GUTTA-PERCHA, AND 


q Offices and Warehouses: 106 & 100, CANNON ST, LONDON, E.C. @ 


Works: Silvertown, Essex; Persan Beaumont, France. 
TELEGRAPH ENGINEERS AND MANUFACTURERS OF 
Subterranean, and Aérial. 
ER .—India-Rubber and Gutta-Percha covered in all gauges. 


MENTS.—«< Morse” Inkers, Single Needle, Wbeatstone's Alphabetical, Preece’s & Walker's system of 
% Semaphore ‘‘ Block” Instruments, Bells, Resistance Coils, Sir W. Themson's and other iam 
Galvanometers, Condensers; Testing Instruments, &c. 
BATTERIES.—sOLE MANUFACTURERS FOR GREAT BRITAIN, IRELAND, AND THB 
COLONIES OF THE CELEBRATED LECLANCHE BATTERY, which has 
ontine wa urposes 1 — 
All other kinds of Ebonite Celis, Car bon Plates, &c. 
The Leclanché MEDICAL Battery is the best Medical of the day. | 
.«—Ebonite, Porcelain, Brownware, &c. | 
a | MANUFACTURERS OF THE MOST IMPROVED APPARATUS FOR RAILW AY BLOCK-SIGN ALLING.. a = 
PHORE REPEA TERS LIGHT” INDICATORS, AND WALKER'S “PASSENGER A ND, 
GUARD" COMMUNICATOR. 
TELEGRAPE STORES AND APPARATUS OF EVERY DENOBIPTION. 


TORPEDO APPARATUS. 
a TRE INDIA-RUBBER, GUTTA-PERCHA, &-TELBGRAPH WORKS COMPANY (Limited) are Palentees 
ona Manufacturers of a Complete System of T: orpedoes for Harbour and Coast Defence, and of the, — 


PATENT FIRING BATTERY, 
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